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Soviet technical handbooks described below 

are in the English language and all 
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inscription Prague, 1957, on the cover; no other publishing 

data appeared. 

a Instruction for th e Repair and Battery Charging Station 

P RZS-3 (Mobile Repairing and Charging.. Stfet ion - Handbook ) , 

B7 pages , including sections on the description and 
technical characteristics, general description of the 
mobile shop, main equipment of the workshop, special 
equipment, work and servicing of the workshop, use and 
servicing of the charging units, servicing of the 
chassis, and servicing of the workshop equipment. 

Photographs and sketches of the equipment aie included in 
the text. 

b. AKZS-40 Motorcar Oxygen Charging Station (Automobile 
Oxygen-Filling Station 1 AKZS-40": Description ami 
Instructions for Use )~ 113 pages, including sections 
on general information, technical characteristics, 
description of the body of the station, the driv of 
the compressor, the compressor, the oxygen pipeline 
system and equipment, and instructions for use. Dia- 
grams and sketches of the equipment are included in 
the text. 


c Deviation Goniometer DP , 11 pages, including short 

descripl ions of the principal characteristics, the in- 
strument, method of installation, control, determinat ier 
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of the magnetic bearings and adjustment of the aircraft 
to the course according to border bearings, adjustment 
of the aircraft according to magnetic bearings, and 
instructions for installation and maintenance. 

Modernized Inverter Units - Types MA-100M, MA-250M 
(Technical Features ancflgpe r ating Instructi ons) , 

84 pages , including sections on "the field oT 
application, ..ganeral characteristics, main characteristics? 
of the units, /olumc) of delivery, circuit connections, 
instructions for installation and operation, faults, thei? 
causes and remedies,, and directions for packing and storing. 
Photographs, sketches, and diagrams of the equipment are 
included in the text. 
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I DEVIATION GONIOMETER- DP 

| — — 

I 1.- Determination. 

| “ 1 - — - — 

The gonipne^-er is an angle-gauge instrunent with conpass and dippters 
for visual observation and is designed for the determination of magnetic 
* rings (MP) of the objects, .and also for the adjustment of the air- 
ol ns to magnetic course (MK) according to magnetic hearings or accor- 
•ing to calculated border bearings (BP) during the determination of 
5 . ■ ’aviation. 

oho index ring, divided into 360 equal parts with the division value 
’ ~ serves to solve the given problems. ■ 

me reading on the index ring is accomplished by means of indexes* 
'■enoi to the diopters. The division value of the level in the 
ml be tween the round marks is 7’’- 15 

.. moenbly of the instrument includes: the goniometer, the clamp 
• the box and the camera-stand. 

sorl os:, antinagnetic screw-driver, 45 mm screw driver, reserve 
m lor the diopter, wiping rag and oil-can with oil. Technical 
...motion : description, formulary, photographs of putting into 
•; the cover of the box) and resistor of the assembly ( on the 
of the box). 


II. Principal characteristics. 


... ninum division value of the index ring . 

• • 

• # 

1° 

-trig accuracy on the indexes of the alidade 

magnetic course ... 

• * 

0,1° 

'■■■..vision value of the level 

• • 

• • 

7 '- 15 ' 

i -ht of the instrunent 

• • 

• * 

1,4 kg 

Tight of the box with the instrument and 
.gs'moories »••••••«• 

• • 

• • 

3,2 kg 

might of the camera-stand 

• • 

• * 

1,8 kg 

/eight of the instrunent in operating 
position (without the camera-stand) .... 

• * 

• • 

280 mm 

Length of the camera-stand (put together) • 

• • 

• • 

850 mm 


The goniometer operates continually in the 
temperature from + 45 °C to -45°C. 

Ill* Description. 


The principal part of the goniometer (Fig.l and 2) is the index ring 1 
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- 2 - 

with two scales - the external and the internal (on Fig. 2 the scales 
are narked by dot and dash line), which are narked in clockwise direc- 
tion at ten grades. 

The external scale serves for reading on the index MK 2, nnd the in- 
ternal serves for reading on the indexes of the alidade MP and BP 3* 
iho cone 5, which rotates in the hub 6 and is fastened by the screw 7, 
is fixed by the sores 4 to the indole ring* 

The rotating alidade 8, on the diametric ally-opposite ends of which 
r>J counted two diopters,- the ocular 9 and the objective 10 and the 
indexes 3, which are designed for reading on the internal division of the 
index ring, serves to visual observation of tho bearings. 

Two screws 11 serve to fasten the alidade: the second screw ensures 
: onvoniet use during observations. 

The objective 10 with the thin thread in the centre serves too aim 
& ~ no °b ject concerned, and the ocular 9 with a narrow clearance is 
; signed for the observer. For rough aiming the diopters are provided 
an the sight 12 and the notch 13. The dippters rotate on knuckles 14 
n.: are vertically adjusted to operating position. When put into tho 


:: they are put together: tho objective is then under the ocular and 
• not touch the glass or the other diopter. 
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m 


. ** « ntre of the index ring there is the conpaee, in the box 
, of which the ring 15 is fastened with four ^ e tr7c^ opposite 

00^90°*- ZHT* t0 ^ Ji ' ,net0r3 of the index ring, .0° - 180° 

. ' ^ C0DpaSS ** turns sinultanoously with the index 

ring# 

The sharply ground pivot 16, to which is 'put the magnetic noodle 17 
do .anceS by tee movable loading weight 18, is screwed in the centre of’ 
the =°npas B . To the central part of the magnetic noodle is hennetieslly 
pressed the head 19 inside of which is the agate footstep bearing to 
t in t nat<J friction and make the rotation of the needle easy. During 

-VT rl th ° ^ V f thG n0eale 13 ° 1,DPea by th ° ° 0rOT 21 t° the 

: r' S r. 20 by **“ nesting device-, which prevents the pivot from the 
exunting# 

The globule level 22 with two round narks, which serve to set the 
_ ns trunent to horizontal position, is plastered in a special frame. 

me distance between the narks equal to 2 nn , which corresponds to the 
■’■UUO of 7 - 15. 

The frrae with level is screwed to the end of the index ring by three 
:cre ;s, which allow to adjust and reflate it. 

The hub 6 has the globular axis 23, which is inserted during the 

n t illation of the goniometer into the muff with a notch in the clamp 

• -’''..w 24 . 

J-he goniometer, installed in horizontal level, by neons of the 
I doular foot and muff is fastened by the screw 25.' The globular axis 
; n:i ^ notch in thG nuff 24 nakc possible to adjust the "instrument 
Om-j horizontal level under different fastening conditions of the clangs 

- i t > - 

l b y,' O 

->.he stirrup 26 with the index MK 2 rotates on the hub 6* The stir- 
rup may be fastened by the screw 27 in any position. 

Tho goniometer is fastened to the camera-stand 28 or to the airplane 
by naans of the clqnp screw 29 in tho form of a horse-shoe, one end 
of which is provided by a rubber cushion 30 and into the other the clamp 
screw 31 with the footstep bearing 32 is screwed. 

IV* Installation of the goniometer. 

I Before we begin to operate with tho goniometer, it is necessary to 
f install it to operating position, to which purpose : 

| 1. Tho camera— stand should be installed and. tho clamp screw should 
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•: bd screwed to it. To this purpose the clomp nuts of the feet of the 
, aora-stand should be loosened and set into stabile position: it depends 
k upon thG liei Sht of the observer, if the camera-stand is adjusted higher 
or lower. Then the clanp nuts on the feet of the tripod should be tigh- 
tened .and the stabile position of the canera-stand should be controlled, 

2. Put the gonioneter into the clanp screw and fasten it slightly 

by the screw 25, . 

3. Set the gonioneter to horizontal level. During the installation 
of the j or i one ter in the globular nuff care should be taken that the 
bubble of the level took the central position in the narks on the ring, 
-hen the globular nuff 23 should be definitely fastened by the screw 25. 
"ho gonioneter nay be adjusted to horizontal position by slightly pres- 
sing to the shoes on the feet of the canera-stand. 

4 . Adjust the diopters to vertical position and loosen the screws 
f the alidade. 

V. Control of the gonioneter. 

1. Make sure that the index ring, the alidade and the stirrup of the 
xA-iox 4K rotate continually, without any swinging and badly running 

; otherwise the gonioneter is not suitable for operation). 

2. Control the level. In tha instrument, adjusted according to the 
iovcl,, the bubble of the level during the rotation of the index ring 
•ahould not exceed the limits of the external nark. 

3. Make sure that the sighting plane (which passes through the ocu- 

and objective diopters ( is perpendicular to the plane of the in- 
box ring). 

Make sure that the thread of the objective is tensioned firnly 
rough, by placing the pleurae t at the distance of 8 or 10 n fron the 
goniometer, set the index ring to horizontal level and adjust the ali- 
dade in such manner, that the thread of the objective covered the spring? 
The conform of the thread of the diopter along all the length of the 
string of the plunraet means that the adjustment of the instrument is 
correct. If it shifts while crosses the plunraet, it means that the hair 
of the objective diopter is inclined: if the thread conforms with the- 
I plummet, but the clearance of the ocular diopter is not symmetrical at 

j| •• • ; : ’■ ' 

the length of the hair, then it means that the cross-sectione of toe 
Ocular diopter or the diopter itself is not perpendicular to the plane 
IN? ttW indea^ring. 


"HP 
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lines “* COTTGOt P ° £iti0n ° f tha of the copses.' a. 

Aines ox tho conpass cihnniri *«« - , ^ 8# ■ 

the index ring 0° - 180° and 90 a - aiO^Whiifi 8 W ++ h the divisio *?s of 
to horizontal level. ' aett «* th « Copters 


to horizontal level, ad*st ,ho ind^t" T 

he thread c* the sightcr shduld then cover the lineal 2, ri' * 

0 cc.tp.iSo. In case that this condition is not fulfilled the de- 
ter mined hearings should be corrected. 1 * h ® d °" 

, ±h ° ^ Q ^ le 3houla be balanced by longitudinal shifting of the 

1 ing weight , which is placed on the southern end of it,i.e. at the 
Horizontal position of the index ring its ends should lie in the sane 
as the plane of the compass ring, 

6 ‘ ^ naSn ° tiZatlon P^P^ty of the needle of tho agate polish 
... .. e egree of blunting of the pivot ia controlled by the folio, •- 

\; n : “25" '• th ® n3adle is t * ne »“t of tho quiet condition to the 
:u.io 90 by neons of any ferrous object and then it is releases: 

...... ... ° lclot fl7 '- ful1 swln S0 to b= quieted again. In 

- 3t thia condition is not fulfilled, tho worn should be ro- 

ared by the nechanis. 

VI. Determination of tho magnetic 

: irinqs and the adjustment of tho airplane to the course according 

to borlor bearings.* 

The Magnetic bearing I/P of nn object is called the angle between the 
..‘net ic meridian and the direction to the object. The angle is read 
. bho n rthern end in clockwise direction fron 0 to 360 °. 
xne borne r bearing BP is called tho angle between the longitudinal 
:-s (mans of symmetry) of the airplane and the direction to tho ob- 

t. The angle is read fron the nose p.art of the airplane in clockwise 
.:i motion. 

The nagnotic course 11Z is called the angle between the magnetic me- ' 
ridian and the longitudinal axis of tho airplane, which is read from 
0' to 360 in clockwise direction. 

The relation between the bearings and the magnetic course is quoted i 
below : MP - MEC + BP 

bp ». up mk r :i \ T :■ 

a; The platform for the determination of magnetic fearing is selected 
■kite side remote from the great ac cumulation of ferrous masses* 

The determination of the magnetic bearing MP of the object is ba^l ll 
on the .followings ; ^ ! I|A 


: m 




-V- -**■*&& 
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' '; : aN^|^ : ''^aiBQuJLdE along the magnetic 

wera directed to the south and 180 a to -the north* Loosen the screws 
of the alidade, look at the ained objects (which should not, if possible 
be nearer that 1000 n) and take the reading bn the inner divisions of 
th: index opposit to the index of the ocular diopter. The external scale 
of the index ring is designed for reading on the index MK in case when 
the direction of magnetic course MK is being determined, which case will 
bo discussed below. 

To adjust the airplane to various courses it is sufficient to take 
one bearing. However, to eliminate the possibility that the aimed object 
will be covered by some compel at of the airplane, it is necessary to 
take bearing for two or three objects, which are placed beyend the bor- 
der of the aerodrome, calculated in such a way, that the differences 


between the bearings were in the renge of 100° - 120°, 


During the determination and compensation of the deviation it is 
usual to ad just, the airplane to eight principal courses - N, NE, SE, S, 
37, W, and NW* 

Consequently, to calculate the border bearings, it is necessary to 
establish 2-3 tables of border bearings, corresponding to the taken 
-me tic bearings of the objects and to the given courses according 


fp- 

to the formula 


BP = MP - MK 


- 50: 


Exanole J three magnetic bearings were taken: Dpivot - ^ rri 
— — 2 ) radiomast -150 c 

3 )f actory chimney -302 


The readings should bo taken in whole grades, - it is superfluous 


to take portions of grades. Then the table of the border be arings ac 
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The tobies for the second and third nagnetic bearing is obtained in 
the sane nanner : 


m 

BP for the second MP 

BP for the • 

N 

150° 

302 a 

NS 

105° 

257° 

E 

60° 

212° 

SE 

15° 

7.67° 

3 

330° 

122° 

SV 

285°' 

77° 

w 

240° 

32° 

m 

195° 

347° 


Pron the above illustrated tables it is obvious that the border 
bearing for the adjustment of the airplane to the course N equal to MP, 
(nagnetic boaring), and each following bearing is snail or than the pro- 
ceeding by 45°* On subtracting 45° fron the last border bearing, the 
first bearing is obtained, which serves as a control for the calculation - 

During the adjustment of the airplane to the course the change of 
the bearing should bo taken into account, if the gonioneter shifts fron 
cha be aring point. 

The table of the nagnetic bearing change in minutes , depending upon 
the distance of the ained object and upon the shifting of the gonioneter 
fron the side of the original place of observation, is shown below. 

The deviations of the bearings to 10 'are considered tolerable. 


io tolerated deviations 

are sep 

orated in 

the 

table 

by the 

thick 

Distance of 

Shifting 

of 

tho gonion 

eter t 

0 the 

side n . 

the ained objects 

In 

2n 

3n 

4n 

5n 

lOn 

15n 

500 

7' 

14' 

20' 

27 ' 

35 ' 

109 ' 

143' 

1000 

3' 

l' 

10' 

14' 

17' 

34' 

52' 

2000 

2 ' 

3' 

5' 

l' 

9' 

17' 

26' 

3000 

l' 

2' 

3' 

4' 

6' 

ll' 

18 ' 

4000 

l' 

2' 

3' 

3' 

4' 

s' 

14' j 


The objects having been ained, the airplane is installed to the 
place of the gonioneter to the horizontal flight position. 

The gonioneter is fastened on tho airplane in such a way, that the - 
Jine O a - 180° conformed with the longitudinal axis of the airplane 
Or were parallel with it, the 0^ being directed to the tall of the .•? 

^tipiiCin© .a Then,. ■■ iiiAexale f as.tened , the alidade is installed. 

adirg, which equala to the border bearing, and the airplpneplif i 


■ nw- 

*- 
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kt : 


ok ; - K- '-i'® - 




; 5 r , • <■: 


yv ;y, jy- yy/va ;.y , j yyy, d dfM|§ 

: appear s in the sighting line 1 , 

mmf0P0iam nay be considered adjusted to the c Curse . F . ’ ; 'dy ■;"! p 

ifier the adjustment of the airplane to the course N according to the 
first border bearing the alidade should be aimed to another visible 
object, and if the reading on the index ring equals to the border be a-? 
ring BP, then the airplane is adjusted correctly. Then the readings bf 
.he courses KK should be recorded from the compasses on the airplane. ' 

The difference between the bearings of the given MIC nd those which 

re ta^cen from the compass, will give the value of the compass devia- 
fcioru 

ihe compass deviation is expressed according to the formula - 

= NM - KK . 

The order of determination of the compensation of the hemispherical 
compass deviation according to the /dry technique is shown in the corres- 
ponding instructions. 

| 

VII. Adjustment of the airplane according ! 

to magnetic bearing / 

Beside of the above mentioned manner of adjusting the aim lane to 
.no course according to previously calculated bearings this goniometer 
: nobles the adjustment of the airplane to the course without previous 
calculation of the border bearings by moans of the movable index with 
the designation MK and the external scale. 

The qdjustnent to the course should be accomplished in the following 
. ;onner: after the installation of the in 3 ex ring in the plane of symmetry 
:f the airplane (0° to the tail and 180° to the nose) the movable index 
-ith the designation 'JK should be installed opposite t ; 0° and fastened 
by the screw. Then the alidade should bo adjusted to the reading MK of 
dm: object on the internal scale and should be fastened. By turning all 
airplane try to get to several positions until the aimed object will 
conform with the sighting line. The airplane in that position will be in 
the course 0/N. | , 

To adjust the airplane to the following course, the index ring simul- , 
taneously with the fastened alidade should be installed in the delation ’ | 
to the immovable index with tho designation MK to the reg\iired bourse. § 
magnetic course is read on the external shale. After yi® adjustment, ; > 
airplane is turned in order to get to such position that the; aimed; ' F 
Ifbject will conform with, the sighting line. This process Should. y 


.is : -Am. l*^£jkS2it&£U ! 
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^aevlatiap ; M11 be .| 

ps, j airplane- exactly to the . cotfea||^Ly p ii|pj; f| 


with the alg&i^jb^g lino, the whpkeii 'of the : 
index rim | - •©on^c^ied - antil it will, conform with tile Object'- '! : l 
and -tlie i 16--^ad*on the external; scale*:.. -j 

On eliminating 'the deviation bare should ' be taken that tba ihdey 
ring or the index with the designation MK did not deflect fron the 
axis of symmetry of the airplane. 

VIII. Ins tallation of the goniometer on 
the airplane. 

ihe airplane should be set on the platforn to the horizontal flight 
position. Two plummets are lowered fron the points, which are purposely 
e ho son on the plane of symmetry. Then the deviation goniometer installed 
on the tripod is carried over to the tail of the airplane, and gradually 
such position of the goniometer is selected, that the goniometer were in 
the plane, which passes through the plummets, and its centre lay in that 
jlane, i.e. on the prolonged axis of symmetry of the airplane. Then the 
magnetic needle of tho goniometer should be fastened and may not be 
-ised at all. The exact installation of tho goniometer is obtained by 
conforming its sighting -plane (cross-section and thread) to the aiming 
Line of the two threads of tho plummets. The index rin * of the gonio- 
meter should be meanwhile oriented in such manner, that the zero position 
in the index ring were below tho index of the ocular diopter. 

Such adjustment having been reached, the index ring of the gonio- 
meter should be firmly fastened and 2-3 bearings of the remote ob- 
jects be taken. The taken bearings are the border bearings of the objecte 
it given course of the airplane, if the goniometer was installed near 
Lo the airplane and the aimed objects wore sufficiently remote (see the 
table of the tolerated shifts). 

Having recorded- the border bearings, tho goniometer without the 
trip ad should be carried over to. the airplane and fastened in the cabin 
In such a manner that the greatest out-look 6n all sides of the horjf* 
ion wore ensured* Them t^ of the goniometer should be 

the plane,. 180° ‘to bhep» 0 ^:pbi||^p|| 


PH | . . ... r 

to repcb thel exact orientation of the index 

Etlidade is adjusted ihdbuch manner, that ,;th© -'index of.-^h®. 
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'C0I^Sp0|^^ 

d;h3bjacts| taiken on the ground, /■ c '■ ■ ; - '"' 

"•:■ - ^|1^^E|^j;^ all. index: rings . of thdgoniometer simltanaous^y ■ - ^ 

with the alidade , the covering of the corresponding object by the 
thread of the objective diopter is reached, while the adjustment of the 
alidade on the index ring is not disturbed. Then the index ring bi* the 
;onionoter should be definitely fastened and its installation should be 
controlled by taking other bearings of the 4 objects. 

At the corner orientation of the index ring of the goniometer, the 
bearings of the objects, taken from the airplane, should conform to 
the bearings of the sane objects, taken on the ground* 


IX. Goniometer maintenance. 


m 







m 


mt 


After the operation the goniometer should be put into -.he box in 
ouch manner that all its parts were tightly put to special, nests in 
the box. The transport of the goniometer of the camora-st'id is not 
allowed . If during the putting of the goniometer into the box the cover 
of the box does not get closed, then the cause of it she lid be revealed 
ond eliminated, but in no case force should be employ. 

Every tine before the putting of the index ring into the box the 
indexes of the alidade should be set to. the readings 0° - 180° . 

The screw of the clomp should be tightened as much as possible, the 
screw of the .globular axis should bo screwed and inclined to the side 
f the wall with the hooks (in the box). 

It is not allowed' to leave the goniometer or the camera stand without 
iny supervision, /if ter finishing the operation it is necessary, by 
using the arresting device, to fastened the needle to the glass, because 
otherwise during the transport the needle will knock against the pivot 
and blunt it, which nay disturn the operation of the compaes. The arrestir 
device should be loosened only after the instrument has been definitely 
installed and set to horizontal position. If it rained during the ope- 
ration, thenythu ..instrument ^should -be . dibied and lubricated by the oil. 
When operating with the instrument it o not allowed to touch the divi- 
sion scale. rause due to the contact wiifch 

sweat dtife. i|idbx ring might corrode. If during the 
..out tjlb ali dad|, turns with diff iculty , than 
IP! to ; cause should be 

^ ‘ ' ’ d - i * * X * *s j ^ ' * t , - ^ 


ah 
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if 


herwisc the instrunent should be handed over for repair end correc- 
tion. The observer himself should not take the instrunent to pieces 
in order to eliminate the soiling and damage of the rubber parts. Dicing 
.. o long storage of the instrunent, all parts of it should be period!- ° 

C ,’ y CaPe Ull;y lns P° ctGd t0 ^nd out corrosion .and other defects, which 
mould be removed by a clean rag, soaked with oil. 

Tho storehouse whore the instruments are kept should be dry and 
fnould have normal room temperature. It is not allowed to store the 
instruments in moist cellars and on places with rapid temperature chan- 
•s. Neither should the instrument be kept near the windows, on the 
■un or near to ovens (batteries) and in the vicinity of great ferrous 


missive, 


. . 


aiiiisii 


1 
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f •• more eff : _ ? >■ ■ '• . : ■ et .• v e „ : . u 

» Q H ^ ' '■ ■ ” f ' - ! --.ior-8 - . i;.» 

oi boxes t i shun . - ' - f.- Ling windings . on 

■ / and by t ;«• e. r a;»l:: __ ■- . of core reliable : i'-lf. line 

actors in piece : 4 . ;• .*» E-- 4Cr* contact .-rs 
i’he type designation f the inserter unit .. s be sea 
• . :,. oa the following notatj , MA is the series designation of 
'■'ms line of units : numerals 100 and 850 denoting the e-c 
power output in va t while the suffixed letter Z indicates 
that the unit is a modernized model - 
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The type Ilk inverter comprises e unit consisting of 
two electrical machines r 8 dfec motor end a single-phase a -c 
generator built with an integral frame and on the same aha *t 
The starting and control apparatus is arranged in a 
control box fastened on the frame of the unit $ 

The motor in this unit is a four=pole e compound=-v.oun.d 
ioCo machine the series winding of which is furnished to 
facilitate starting of the unit , 


Flg» 2 0 External view of Type If A --2 5 Oil Inverter UniJ 
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The elementary circuit diagram of the m. series icrerters 
is given in Figo3 0 

Detailed circuit diagrams for each ty pe G f inverter 

ar * gl,M in the * Ctroult Connections en4 Principle of 

Operation of the Inverters*® 





*• Elementary c it on < 

units / sintjlififi diei 


. t t On s r: 


ar ting knife switch j ? - >, s ag <-.out.ac.to-i 

winding ; 4«= Series lie Id winding » 5- G< 
t.tor / winding » 4— Oe.aecetor f i eld windim 
voltage regulator ; B- Stabilizing transit 

> rectifier » 


a over tea 


Stunt 
r v orking 
lot bon* 

9- Sele* 


On its a~o side the inserter is a single-phase a»e a 
at or of the Inductor type , with electromagnetic field 
•citation o The field system of the generator , excited by 
doC® t and the working a<>c® winding in which the a-c voltage is 
induced , are stationary in space / see Figs . 3,5 and t/®The 
rotor / inductor / is made la the form of a three- sal lent, -pole 
stack of stampings fastened on a steel sleeve and serves as part 
of the magnetic circuit » From the above „ it follows that 
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^1 


Ithe frequency /f/ of which is determined by the cored of rote- 
ition , end number of polar projections or teeth on the rotor, 
|i.e= ' 

f ® cycles/sec< 


n Zp 
60 


,vv h cr e 


n s rotor speed in r 0 p 0 mo 

Zp ~ number of polar projections on rotor 


he roQoSo value of the stator e.mof. , at no-load , ar.d for 
inusoidel voltage curve 9 can be determined by the formulas 


Eo 


2 ° 22 Wjj. Nf /cjlmaxo -t^>min 0 / 10 


-B 


volte 


s number of turns per coil 
It «» number of Rhetor coils 


f s frequency in cycles/sec 0 
- maximum value of the flux , in maxwells 
minimum value of the flux , in maxwells 


has a value of about 5 10 % offomex* 
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Stator 3 


Steel end shield 
o?m on one polar 
- Inverter unit 


The change in the total reluctance of the magnetic j 
circuit of the generator is mainly dependent open t^ve chhnge 
in reluctance of the air r ep oetweeu the projections or teeth 
of the stator and the rotor- w The reluctance of the r emaining 
sections of the negnetia cir-nit Is practically conetaB^, , 
providing that the relatively small changes in reluctance due 
to magnetic saturation are not taken into consideration: * , 

As the radial distance between the rotor and stator 1 tei||^|| 
constant , the change in the reluctance of the eir 


consequently , a function of the change in relative ovsa 
of the teeth of the stator by the teath of i^|retoe^^ 
determined by the ratio of «hetO^^<|Oth eidth to : :;;rllfi||il^ 
width , and by the amount to which the rotor teeth are 4 
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’ oomprtipbfn ftolhged iai&eelrcuit 
ere «rraagt4 -la t&e control box viflPtgjfer’ - . • / 
aid of which the following operations are controlled tv : 
a/ remote startling endstopping of the inrert^ ;:;; taj^.^^'-'” ; '. > . 
b/ regulation of the level of the generator voltage ; 
of transfer of d.c* aircraft supply to the terminals of 
the plug-in coupler • 

These inverter units are of the protected open type , 
with axial-flow air cooling accomplished by the blower on the 
motor end of the shaft o The cooling air is drawn into 

openings in the cover or hood on the generator side and, 
after passage through the axial cooling passages of the unit, 

is discharged by the blower through the louvers arranged in 
the hood of the commutator end* 


II <> Main Characteristics of the Inverter TJnits 


| 
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Nominal Inverter 


Brashes and B 


of the 


Description 


Type of Inverter 


LA-100iI KA~250M 


Hat intis 



Supply voltage „ T 

27 

2 7 

A=e voltage 8 Y 

115 

115 

Load current taken from. 
circuit t A 

11 

So 

No-load current at rated supp 
voltage t A 

6 . a 

e .5 

A-c output current /load/ f A 

0 5 & 7 

r c .1? 

Power factor under inductive 
loads 

v , 9 

C .9 

Power output » va 

100 

2 5G 

Speed. » r«p»m<> 

c: >o‘ eo ° 

-400 

GQC0*° O ® 

-400 

Frequency » cycles/sec » 

400* 40 

-20 

o 

o 

© o 

Efficiency , % 

not under 28 

not under Q6 

Transfer-circuit current 
rating , A 

not over 5 

not over 5 

Duty 

continuous 

continuous 

Weight , kg 

not over 

not over 10 
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/•! 


Brushes 


Grade of brushes 


12 r c=7 


m rc-7 


Number o f brushes 


Number of brushes carried by 
a brush stud 


Brush dimensions » mm 


6.5x7x16 


6.5X12X20 


Ball Bearings 


No. of bell bearing 
/ USSR Standard / 


2G0 , class |\ 200, claii: 


Bearing libricant, grade 


OK. t -123-7 OK C -12* -7 


Notes; 


1. The output voltage is held to within 


115 * 3.5 volts under changes in a-c load 


varying from full rated value to 30# of rated 


value with the d.c. supply voltage within limits 


of 27 * 2.7 volt 8 and at a normal ambient 
temperature . 


2. The d.c. load current may exceed the 


value ^iven in the Table , but the efficiency at 


the of a run under rated conditions should 


not be less tlian the values listed in the Table. 










BRTTO 
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III. Guaranteed Term of Operation 


The type N4-100SI and M1-250M Inverter units ere to 


operate with full availability over 600 hours of flight in 
the course of 4.5 years , including 3 years of actual service 
on an aircraft , the remaining time to be either in shipment. 


or in storage in a warehouse of the Purchaser or User. should 


the time of shipment and storage exceed the time stated above. 


the available period of actual service on an aircraft is to be 


jorrespondingly shortened . 


K0T5: Inverters intended for reserve storage 


have a 2-year storage-period guarantee which 


is ensured by special means of conservation 


The total calendar period of guarantee for such 


units is correspondingly increased • 






•• 4. 

I K 
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1/ a single-frame motor-generator unit comprising 


I 

Is d»c. motor and a single-phase e~c generator ; 

I 

I 2 / a /KCb/ control end stabilizing box v;hich is 

I' 

I 

t festened to the frame of the unit and which contains all the 
■ sterting-regulating apparatus of the unit « 


Lfotor-Generator Outfit 



The mo t or -g ener a t or outfit consists of the following 
main assemblies 1 frame t armature t comiTHitetor—end bracxet , 
flanged rotor-end bracket p blower , hoods or covers , two 
supports / for securing the unit to its mounting and for 
fastening the control box to the unit / » 

Armature 12 /f’igso 5 and 6/ of the electric motor and 
rotor 24 of the generator are festened on the common shaft 25 
which runs on ball bearings 21o Ghaft 25 is made of construc- 
tional steel , and, at the ends , is provided with threaded 
journals for nuts 22 and 26 with the aid of which the inner 
races of ball bearings 21 and blower 28 are fastened upon the 
shaft , On its central part , the sheft has a straight-knurled 
surface on which is pressed aluminium sleeve 13,made in the 
form of a three-armed spider on which , la turn , the motor 
armature-core stack is fastehed • 



' ^ ' **• * 
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6 7 8$ ft ff ft ft M ft is r? % 

\ \\ \ will I ! i L 


'ig.5, 


Type HR-IOOH Inverter Unit 


1 - Support; 2 - Spring; 3 - Brush-hold r r ; 4 - Support; 

5 - Plug-in-coupler; 6- Control box; 7 - Brush; 0 -commutator; 


o- Screw; 10- Brrune; 11- i'cie piece; 12 
14 - Coil of motor field ding; 15- Ft 
generator main winding ; 17 - Coil of , 
1C - Screw ; 19 - Generator-end bracket 
21- Boll herring ; 22 - But; 23 - Hood; 


— / _r mat ur e ; 13— Sleeve; 
utor ; 16 -Coil of 
carrot or field winding; 
; 20-Bearing housing; 
24- 4 © tor; 25- Shaft; 


end bracket 


Platge; 26 ■ Blower ; 29- Hood; £Q - Hot or- 


fw 
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'ir.Jti' 


filfcWSBP* 


|i, 




ii 


1 * 


:'ig„6, Type I4A-25GJ. Inverter Unit 

Rapport; 2 - Spring; 3- Erush-holdfr ; 4- Support ; 

-•_in coupler ; 6- Control box; ? - Bruch ; c -Commutator; 
. - oitT 10- Frime; 11- l>ole ,iece ; 12- Armature ; 13 -sleeve ; 

Coil of no tor field v.indin c i 15- Stator ; 16- .,oil of 
cl •' r " t or main winding ; 1? - Coil of generator *ield winding, 

A crew: 19- Generator-end bracket ; 20- Bearing nousing , 
ftl bearing ; 22- I!ut ; 23 - Hood; 24- Rotor; 25-chaft » 

• Hut; 2? - flange ; 26- Blower ; 29 - Hood; 30- >.otor-end 

ir'-fiS i.et • 

Hne motor armature stack is built up of 0,35 mm thick No.l 
it ctro-technical steel stampings . The slots of the armature 
err j the motor armature winding , the coil-seotion 
hich ore carefully tin-soldered to the fears of co 
n the mote of type Ml-lOO* and m- 250 M iBV^ter 
r mature wiping la wound with a round wire. **o • 
lading data is listed in Table 2. j| 
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Motor Armature Winding Data 


Table 2, 


Description 


Kind of winding 
Method of winding 
Number of slots 
Grade of wire 


WA-lOOb; 

Wave 

Hand wound 


Wire diameter /sine/ over bare 
wire , mm. p 

Wire diameter over insulntioE^imn 1,185 

Number of active conductors in a 
Slot 24 

Coil sides per slot 6 

Number of turns in each coll 4 

Number of parallel circuits 2a-2 

Slot pitch i _s 

Commutator pitch 1-23 

Number of commutator bars 45 

Resistance of armature winding 

at a temperature of 2QOc, ohas 0.18* 10# 


?rter Unit 
I.1A-25QL1 


1.35 


1.5C 


1-32 


0 , 062 * 4 # 


For insulation of the slots , electrical pressboard » 
grades 3BT1»3,7 and grade ,J1 ill 2 varnished cloth is used • 
Winding 4 , at the top of the slot , is kept in place 
by wedge 5 , of grade. ®>BT electrical pressboard . 
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Fig,?. Shape and insulation of inverter unit, armature slots 
/ for types MA.-100I.I end I.lA-250i£/ 


i , t » 3 - Layers of slot insulation ; 4- binding wire ; 


Slot wedge. 


I’o protect the creature winding from bulging under 
potion of centrifugal forces developed during rotation 
f .he armature , besides the wedges in the slots, the ceil 
r ra.p are bended with high-tensile-strength steel wire . In 
‘ion to this , for increasing the mechanical strength and 
: ■. 0 in men t of higher 1 insulation resistance , as .ell r s for 
■ notion against moisture and brush dust , the armature is 
impregnated with an insulating varnish . 

Commutator 8 / see Pigs# 5 and 6/ is built up of 
§focial- shaped bars of cadmium-alloyed copper held together by 
two conical pressure rings drawn up tight by a round nut. 


In MA-100M units the commutators are assembled on a moulded 
plastics base , the individual bars being insula*-* f " n “ eaotl 
other by mica segments and the ends of the commit 
insulated from the pressure rings by conical mica 
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3 otor 24 of the ?.c. single-phase generator is press 
fitted on the end of shaft 25 . The rotor has three polar 

« c tions or teeth , skewed through a stator-tooth pitch . 

- . ' ov.cr the iron losses in the rotor teeth , the core is 
; up of ^l°ctro-techniccl steel stampings of 0.25 mm 
■v.i'kness fastened on a massive low-carbon steel sleeve .The 
..., r . eve , together with the shaft , serves as a ^art of the 
rugnetio circuit . 

To reduce the unbalance of the armature » tne latter 
dynamically balanced by tin soldering the armature 


rsme 10 is common for both the motor and the generator, 
ms the form of a sleeve of low-carbon steel , the er.d 
;3 of vhich me drilled end tapped for fastening of the end 
sets , and is galvanized to protect it against corrosion, 
r.e inside of the frame four pole pieces 11 s vhich carry 
.r fimld winding coils 14, are fastened , It also carries 
ned stator core 15 v.ith coils 16 of the generator working 
ring , and the generator field coil 17. 

idle pieces 11 are assembled of electro-technical 

the 

•1 stampings , secured together by/aid of four studs, 
ill these units , the field coils 14 , consist of two 
Lings, a shunt field winding and a series field winding 
id over the shunt field winding . The ooil-to-coil con- 
cions are made with the use of multiple-strand wiring 
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?he coils , cfter ’binding , are insulated w ith grade 
varnished cloth and cotton taped » Tight litting of the 

ii s on the poles , vccouni impregnation , and joint drying, 

. ,-ether with |he poles which are secured to the frame by 

t ensure a monolithic assembly. To prevent self -loosening 
■- crews , their heads are centre-pninch peened in at the 



0. Developed winding diagram and coil connection: 
of the shunt and series windings of the motor: 
of type Ml-lOOtt and ML-250M. inverter units. 
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- 21 - 


i’ E 0 


'..'incline data on the ,.iotor fir 
;ils is elver, in 'Table c. 


.■iu l i 1 1 r ] d Jo 11 Lt c. 


Description 

: ’A - 10 

riuuit 

coil 

e of In 

o;.* 

■'fries 

foil 

venter "nit 

' 'A-2ic:i 
f'hunt r;rric! 
JOi.] foil 

' : d e of v. i r r> 

'7 - - 

. r: 

r . 

* V e wire di a . * ion 

» 4 L 

1.5 

. *•• i 1.01 

w over insn 1 a t ion 

i D 9 4 b 

1.4 1. 

•" • 5 1.93 

.aber of tun: ^ of gko 
series on ; ole 

11 

t Ki'O 

P 

; 7 ) 1 

•' si stance one col 

J C, Si&ic 

1 l 

J * <f ii 


» -J A. vf ■** 


e of field 


1 , >6 ' 


-.. 17 * 10 , 


■ Ol c+t . 
lcfl; - 

■ • ri « 


\ 

\ \ 



The Generator stator 15 / See ?igs*5 an,, e ./ has six 
•-l nr projections or teeth nd is built up t.s r. core stack* 
The core is assembled of e lectro-technicr 1 sterlings 
• « 5 aa thick v.hich are tijht^ned together by six rivets 
i minted from the standings by cable paper end bakelite 
varnish. The outside cylindrical surface of the core is 
. round and the core is then pressed into the frame rnd is 
rrcured with the rid of clamps and three ecrev.8* Coils 16 
of the generator working winding are arranged on the stator 
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Ft 

2 

3 

Bare wire die*, mm 

0,35 

0,53 

Dia* over insulation, mm 

0.41 

0.58 

Number of turns in series 
per pole 

150 

100 

lotal number of turns per phase 

900 

600 

? si. stance of winding at 2Q°C, 

ohms 

12.8*6# 

4.62*10# 


■no generator field winding is made in the form, of a 
.-wound coil 17 , fastened within the frame with the aid of 
:.! bands or straps under which electrical pressboard liners 
an ~ed • In MA .~1.00M. units the coil is attached to flanged 
19 e A winding diagram of the generator field ii a s 
t m Dig. 12. After winding , the coil is insulated v; !*■'-> n 
. ng of grade JUU.2 varnished cloth end cotton Up- f . : nhei 
. :.i impregnated with an insulating varnish > 
binding dj ta on the generator field coils is listei 



the under part of the frame , attached with : n. 
a pres.- ed-st eel support 1 is provided for inst.allar.ion 

of the unit on an aircraft. 

K H 

I At the top of the frame a 

cast aluminium support 4, 

\\\ attached with four bolts, is 

provided to mount the control 


ig* 12 o 

:ding 

type 
its . 


Diagram, of method of 
the generator field coil 
r.'A-lQOM. and iiA.-250H 


box# Dor passage of the leads 
from the motor and the genera- 
tor into the control box, spe- 
cial lead-out holes ere arrang- 
ed in the top of the frame. 
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To decrease radio interference due 


commutator of the motor 


bracket end are connected better 


Oh the inner side of the b. 


tire arranged , two of which are dii 
bracket itself / ground / , the remain*, 
the bracket by pads of textolite insulatlu 


brush connection , the brush-holders are conn 


bv means of connection cables* The bracket holes 


hi eh the brush-holder fastening bolts are passed ar 


ith pigsties bushings 


he MA.-250M unit a brush-holder stud is soldered or 


ed to the brush-holder plate * This stud carries a bushing 


ded with a slot to receive the internal end of the watch 


pe brush spring 2. Brush pressure is adjusted by turning 


the surface of which is provided with a series 


x holes by means of which the bushing is fixed in place on 
he stud by a cotter pin* In the M/L-100H unit , the brush- 
older stud , into the slot of which the engaging end of the 


is inserted » is fastened in the brush-holder plate 


aid of a nut* Brush pressure adjustments 


by turning the stud and the spring. To prevent self loosen- 
ing of the stud , the latter is locked in place by means of -a 


special lock-finger washer. 

The normal values of brush pressure are listed in 
Table 6. 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 








A 




) 


A 


/ 




To decrease radio interference due to the brushes and 
commutator of the motor „ capacitors are arranged inside the 
bracket and are connected between the brush-holders and ground 
/ frame/* 


Oh the inner side of the bracket four brush-holders 3 

are arranged , two of which are directly connected to the 

being 

bracket itself / ground / , the remaining two/insulated from 
the bracket by pads of textolite insulation * For brush-to- 


brush connection , the brush-holders are connected in 


by means of connection cables* The bracket holes through 
which the brush-holder fastening bolts are passed are fitted 


In the MJl- 2 50M unit a brush-holder stud is soldered ox* 


ed to the brush-holder plate . This stud carries a bushing 


ded with a slot to receive the internal end of the watch 


type brush spring 2* Brush pressure is adjusted by turning 
the bushing , the surface of which is provided with a series 
of holes by means of which the bushing is fixed in place on 
the stud by a cotter pin* In the Mk-IOOM unit , the brush- 
holder 3tud , into the slot of which the engaging end of the 


is inserted , is fastened in the brush-holder plate 


with the aid of a nut. Brush pressure adjustments are made 
by turning the stud and the spring* To prevent self loosen- 
ing of the stud , the latter is locked in place by means of 


special lock-finger washer. 

The normal values of brush pressure are listed in 

^ble 6. 
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TABLE 6 


normal JLftldes °T Spri ng Pressure Upon the Br u s h e s 


Type of Unit 


iA-lOOM. 

LIA-25QM 


Brush. Height' 


14.5 


Spring Pressure 
upon Brush. g 

2004 20 

200 # 50 


Flanged bracket 19 on the generator-rotor end 
■nsi sts of two parts fastened together by four screws .The 
.ter nal part of the bracket , of low-carbon steel , has a 
oti. iiu x.u^ internal hub and serves as part of the generator 
gne no circuit, the internal duraluminium. pax*t of the bracket 
rves as the ball bearing housing . for inscreasing the 
caanic al strength of the housing, it is provided with a 
eel housing liner / except for KA-10GM units /. Bracket 19 
fastened to the frame by screws 16 , under the heeds of 
ich spring washers are placed . The end-face surface of the 
ncket is designed with openings for passage of the sir k 

j ■ 

cned into and along the frame of the unit by the blower’# 



ig. is. path of cooling air 
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Blower 26 is fastened on shaft 25 at the co jama tat or 
side with the aid of a key and nut 26 . It is of stamped 
sheet steel design. 

when the unit is in operation , the cooling air 
/ fig. 13/ is taken in at the generator-end hood through the 
louvers in the hood , whence it passes through the openings 
in the flanged bracket » flows between the poles along the 
surface of the armature and over the commutator ml is dis- 
charged by the blower through louvers in the commutator-end 
hood , In additional amount of cooling air also enters the 
intake louvers in the commutator -end hood and the control box. 


pair of heads-. ¥ ' it. 

Control box a 

A type KG^control box is installed on the creme; of uhe 
inverter unit. In it , with the aid of mounting straps and 
screws , are fastened the starting contactors , the |voltage 
regulator , the stabilizing transformer , selenium rectifier , 
vi tr eou s- enamall ed resistors » the choke and the filter capa- 
citors « The box is of pressed sheet steel . Holes for entran- 
ce of the wiring from the inverter are provided in the bottom 
of the box. Stiffening ribs are provided in the box for in- 
creasing its mechanical strength. On the under side of the box, 
bolts are welded to its bottom for fastening it to the inverter 
unit. Inside the box , bolts are welded to it for ^ 



i||§3 

oods 

'il 

crews » the 

-lip 

through each 

■p 


| 
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the components 


iOl&te the filter components » 'The filter 


0.0011 control box of the type MA.-100M 
unit / with cover removed/ 

>r ; 2 •= Selenium rectifier; s - stabili- 
4 - Yi treous-enamalled resistors; 5«start 
Filter choke ; 7- Filter capacitors ; 
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KC v 


i. 0 15 . 


250M control box of the type la-gsoM 
unit / with cover removed / 


1- Voltage regulator ; 
sing transformer ; 4 - 
Starting contactor ; 
aitors j 8w Connectipn 
tors; 10- Voltage-level 


2- Selenium, rectifier r a -stabili- 
Yitreous-enamalled resistors ; 

6 - Filter choke ; 7 - Filter cape- 
couplers ; 9 - Stabilising espaci- 
ad justing rheostat . 


On the bottom of the box a moulded plastics transfer 
terminal strip , equipped fth terminal boljs , is Instal- 
led The several components are wired with grade l> jVb-A wire 
the insulation of which is coloured for convenience in 
vicing . The wiring is grouped into separate bunches bound 
together with unbleached thread. The ends of the wires fire 
terminated with sleeves of chlorvinyl compound. For connect- 
ion of the unit to the load circuits and to the supply cir- 
cuit * the side wall of the control box is provided with two 
coupler receptacles . The box is covered with a stamped hood 
Spare fusee are provided on a special metal panel near a 
window in the hood. ^ggSfib 




Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 | 


U O X 1 Jl pZ 


the side v.-alls of the box end the hood 


if'tieve louver: 


Table ? lists the units installed in the DC y control 


boxes. 


TABLE 7 


■kist of Units Installed in the KCt) Control Boxe s 


pile voltage regulator 


“* *** ****** 

PJ I - M 

K-50 A 


Number of units "" 
installed in EC 

box 

EC -1 0 OM EC -250M 


ing transformer 


•ectif ier 


TC-1A 


BC-25-8 


connection 


/•ip28 n r 5 


connection 


uipaen z 3 UK? 


400 ohms 


10 ohms 


15 ohms 


500 ohms 


. npae i tor . 10 mfd 


>160-10-11 


apaeitor ,0.25mfd K b\l -C-110-4Q-G.25. 


ing capacitor »lmfd METMkLfiO-L-II 1 
ing capacitor ,0.25xafd M&rri3-400*0.25-ll 1 


re r switch 
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Characteristic 


Opening voltage , in cold condition 
Closing voltage » in hot condition 
Opening voltage, in hot condition 
Sated contactor-coil current 
Contact pressure 
Weight 


Yalue 


not over 18 f 


0.45 A 

not under 0.78 kg 
not over 0.37 kg 


The winding data of the K-50A contactor is given 
below in Table 9, 


TIB US S 


Date of E~50A Contactor 


Description 

Grade of wire 

Diameter of bare wire „ ram 
Diameter over insulation , ram 
Number of turns in coi.l 
Resistance of winding at 2Q°C , ohms 


0.27 




55 to 65 
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•ts 


These contactors comprise a contact assembly operated 

^ 8X1 inteeral ly counted, draw-in type of electromagnet 
designed with a closed magnetic circuit . 

The contact assembly has four contacts , two of them 
arranged on fixed contact terminal buses 6 and two contacts 
carried by movable contact bridge 5. The movable contact 

bridge is mechanically connected to the armature of the 

electromagnet . 

the terminals of the fixed contact terminal buses 6» 
the contact assembly is connected to the electrical load 
circuits* Coil 2 of the electromagnet is connected to the 
control circuit by means of terminals i. 

Tne application of a voltage to terminals 1 of contactor 
coii. 2 sets up a magnetic, flux, which causes armature S to 
36 drawn up against core pole projection 4 with simultaneous 
subsequent travel of contact bridge 5, This brings the bridge 
contacts down upon the two fixed contacts on fixed terminal 
tuses s for closing of the load circuit. 

The process of closing takes place in the following 


At the first instant of application of the voltage 
0 coil 2 , the air gap between armature 3 and fixed core 
f,Jxe 4 begins to decrease and return spring ? undergoes 
'"‘“Session . At the same time , the air gap between the 
A'able contacts on bridge 5 and the fixed contacts on terminal 
h^es 6 also decreases. When the bridge contacts meet the 
contacts , buffer spring 8 begins to experience com- 
^®8eioa which acts to set up a pressure between the contacts. 
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compres 


pressure between 


contacts at a maximum. 


together with th 


or inge , are xorced back into their original positions 
by the return spring „ and the contacts separate . On sep 
ration of the contacts » a double break of the circuit 
takes place . This increases the reliability of operation 
of these contactors » Decrease in value of the voltage 
applied to the terminals of the coil to an * opening * 
voltage / see Table 8 / results in weakening of the 
magnetic field to such a degree that the tractive effort 
of the field upon the armature is less than the force 
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erted by the return spring. Because of this., the arma- 
ture is returned by the spring to its original open posit- 
ion and the load circuit is broken. 


The contact assembly consists of a panel 12, fixed- 
contact terminal buses If , movable contact bridge 9 and cover 4. 
panel 12 is made of moulded , bakelite- varnish impregnated cloth 
insulation » The upper part of the panel has a longitudinal slot 


gith five through holes to receives the festenings of the fixed, 
contact terminal buses 1® and for passage of spindle 7 through 
the panel® Four steel pressed-in nuis are provided in the panel 
and into which strain screws 21 are threaded for fastening of 


r iotas oa 


arts of the contactor . Two steel posts 10 are riveted 


.own in the panel and threaded on the ends for attachment of 
,cm%r 4 0 They also serve as guide pins for guide plate 11 
,-hi oh is designed to limit the side play of movable contact 


Fixed-contact terminal buses 1® are made of rectangu » 
i&r. section copper « At one end of the bus a spherical shaped 
silver-cadmium contact is soldered » on the other end a brass 
Bolt is furnished © It serves for fastening of the bus strip 
■to the panel with the aid of nuts 30 and washers 33 and 34, mid, 
h the same time , serves as a terminal for connection to the 
■bad circuit • In addition , the terminal buses are secured to 
panel by means of rivets* „ 


V 


as 

its 

tip.; 
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Movable contact bridge 9 is also made of rectangular- 
|eetion copper. The spherically - shaped silver -cadmium 
| Contacts , with the aid of which bridge 9 closes the load 
I circuit throu S h the fixed contacts , are soldfered on the 
ends of the bridge strip . The movable contact bridge is 
..enter ed by slipping it on insulating bushing 5 and clamp- 
:.ag it between the shoulders of the bushing and guide plate n. 

?he electromagnetic system of the contactor consists 
of frame 35 and coil 18, armature 16, support 22 with pole 
;;:r-3ce 22, collar 13, return, spring 28, buffer spring 2§ and 
•Cfffp.e 7o The frame , armature , pole piece , support and the 
-uirar comprise the magnetic circuit, frame 25 is made in the 
of a thin-walled, steel cylinder with a half-round slot 
-..‘x a iciiD&er bushing through which the coil leads are r un - 

^ b bobbin— shapped wound of enamelled copper wire on e 
•r.’i o orm consisting of brass sleeve 1? , steel collar is and 
cfi j uejs.uol i.te insulating washers 24, , one of which is cement- 
-v, ,v> uufe cteel collar , the second washer being cemented to the 
- ' ;al(ier ° r the sleeve. The sleeve , itself , is expanded into 
—ci&r 13 and its external surface is covered with insulation, 
x.Oxi .tends * of flexible insulated wire, are passed through 
' -t c. uouer bushing and fitted with brass pistons by means of 
''ai.c?;i tne leads are attached to the terminals • The external 
?arts °f the coil . as the sleeve, are provided with insulation, 
tne coil is fastened within the frame. The free space 
between the frame and the coil winding is then filled with a 
eat -conducting insulating compound . . t i/' 
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7 




Sliding armature 16 Is made in the form of a steel 
cylinder with a hole through its entire length. Support 82 
is of sheet steel and, on the wall which is bent at a right 
angle to the base , has two holes which serve for installation 
of the contactor. Stiffening ribs for increased rigidity have 
been stamped in the corners of the support. Steel pole piece 
S3 „ made in the form of a cylinder with a blind bore , is 
fastened to the base part of the support . 



J 


\ 

/ 





k i*o ur holes provided, in tne base of the support serve 

|of passage of screws 21, Return spring 28 serves to return 
|fae m-tving system of the contactor to the open position on 
breaking of the circuit o Buffer spring 14 is used to set up 
e pressure between the moving and fixed contacts when the 


Both the return and buffer 


icaily wound of round steel wire 


The return 


the other end 


against, washer 15 which 


in the sliding 


r mat are* The return 


in a compressed condition and the force it ex ! 
r mature is adjusted by means of washers 15* B : 


nst a shoulder of the bore and the other 


ipindle 


aovxng 


he contactor is assembled * The spindle is pa 
'fer spring 14 9 sliding armature 16 „ insulatin 


and insulating guid 


jf washer 6 and cotter pin 8* 

4 serves to protect, the contact assembly and 
manufactured „ as panel 12 „ from moulded bakelite 


nated cloth 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RE 





J 


A 



\ 

/ 


A 


7 



la the circuits of type MA-100M and J&-250M units .type 
pfcff -3M carbon-pile voltage regulator 


s are employed 


of the inverter unit within fixed 


eed of rotation , in accordance 


on changes in 


the rating of the invar ter unit • 

These car bon -pile voltage regulators consist of two 


main elements : 

lo An electromagnet which responds to changes in the output 
voltage / through a selenium rectifier /— this is the voltage 
sensing element of the voltage regulator » 
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/ 


\ 



A 



2 a A carbon -pile t the change in resistance of which 
controls the change in exciting current in the generator field 
winding and by means of which the output voltage is kept 
constant / the final control element /* 


The electromagnet ;i acts upon the carbon pile by means 
an armature mechanically connected to a set of flat springs 


simplified diagram of the connections between the 
regulator end the inverter is given in PigoSO /also see 


Hcema + ^ X 

noctmtium l 06J *2££.B 
tnoka 


ft&ppeRmupyxWQti ' 

eMkocm C 


CejtmSbtu 


P f J6i7v(2P ofamina 
teHepomcpa 


8 cemt 
t(5S 


V Pemupmtoe 
p cenpomoJieHi 


Xif j. ed c ir cui t d i agr am of c ar b on-p lie 
voltage regulator 
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the 


skel: 


ev/ 


is screwed into flange 1 
compressed between carbon contacts 3 and 


are caused to bend„ The ca 


es exits 


ue of which change 


by the armature 


e care on 


inver 


upon 


r oon 


al value 


he armature is forced away from 


ion of the 


iecreasedo Thus 


any change in current in the winding of 


electromagnet causes the armature to take up a new position 


h ensures attainment of a necessary change in current in 
field winding of the generator sufficient for ■ maintaining 


the output voltage of the inverter unit fat a definite level 


in accordance with the adjustments made 
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rhe moving element- of fee volt, age regulator , as ; 

seated above „ is the armature of the electromagnet, „ which is 
under the action of three main forces ; the forces exerted by 
i, . t;i. .Jifiyin e springs when subjected to deformation „ the re® 
tractive forces of the electromagnet end the elastic 
' *' f Zovcee of the carbon pile. The armature is in a state 

ti -curium as 1 long as the algebraic sum of these three 
■ $ equal to zero. On disturbance of the balance of 
forcfis » the arraat-ure is caused to shift „ either loorecu- 
• t '% rearing the air gap between the armature an# the- core 
- • • tromapnet until a new position at which the forces 
■.■fenced is reached „ The tractive effort of the hfccvcc- 
- -odds upon the number of ampere teams of its rial in ,2 
.fi ■ ^ortional to the voltage of the wotaiag 
•inverter unit generator , If the voltage of the inner t-er 


1 . ■ - • •* ; • % or i s con s i c 

lereb 

ly below its 

rated value.. 

| - ^ 'O'.ro 3 the air 

gap 

between the 

armature ana 

■ •nf maximum value 

and 

the force ex 

erfed by the 

[ •. a 0 u t h e c ar b on 

pile 

is also of 

maximum value 


010 1 cions the resistance of the pile is very lo 
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§! 
II 
* ^ 
si 


0 


4 OmptuKenHoe u3o6pamexue Mexaxuuecxod 
xapaKmepucmuKu pceynQmopa 

5 3/}eKmpnMa?.Hunwo% xapaxmepuc- 
/ maxa pezynumopa 

6 . XapaxmepucmuKa ynpyeod 
^ peaxqaa yeoubHoao 
cmojifia 
3 

- ? 7 Bo3duuiHbtu jajop d* 

- Me may cepdewuxoM 
a RxopeM 


XapaxmepucmuKa 
npymuh ZKOpn 

9 MexdHUvecxaR xapaxmepacmuxa 
peeyjtftmopa 





Interaction of the forces acting upon the ur.... t-ure 
of the carbon-pile voltage regulator * 


ir-rctive effort of elect r omagn e t end elastic rcec live 
' ’ of carbon pile D kg a 2« forces due to reformation of 
mature springs 9 kgo 3 0 Carbon-pile resistance; 

mechanical characteristic of the regulator « f 
gnetic characteristic of the regulator o 6 o 7 ; gi r : ••action 

a r a c tr.risti c- 


ot’ the car Lon pile. ?» Air c&P 


ween the 


ore anc 


the armature »8<, /armature springs characteristic, 


oi'acVicc U 


raical characteristic of the regulator 


By matching the electromagnetic characteristic 
/ dependence of the tractive effort of the electromagnet upon 
the air gap between the armature and core/ and the mechanical 

It. ■ - w ■ 

characteristic / dependence of the resultant force upon the 
value of the above air gap ~ this resultant being the diffe- 
rence between the forces due to the elastic deformation of 
the carbon pile and the forces set up by the armature springs/ 
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?d the necessary change in carbon pile resistance 


jt which the voltage of the inverter generator approaches 


\rfixed value, 


upper part of the graph » curves 1,2 and. 3 


tractive effort of the electromagnet plotted as a 


air gap 6 between the armature and the core 


value of voltage / curve 2/ and also at the upper 


and lower /curve 1/ limits ox rated volt age* As cat 


fig® 21 „ the tractive' effort of the electromagnet 


. th a decrease in air gap and with a rise 


The character of the voltage regulation 


gree to.. which the electromagnetic character 


;he mechanical characteristic® The chi 


tic »def or mat ion forces / reaction / 


■;teu as curve cc 9 in the upper part of the graph, the 


.c of the armature spring forces being plotted 


in the lower part of the graph® The mech 


;ic of the regulator itself is plotted a* 


of the characteristics of the regulator 


•• e of comparison the mechanical characteristic is 
i the upper part of the graph as dotted curve an* /it 
li that points a and c are the boundaries of change 
or armature travel during the operation of the: 
m The electromagnetic and mechanical characteristics 
over only a limited section of the available regula- 


te travel, 
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t is namely githin these limits that the maximum change 
arbon pile resistance takes place. Under normal conditions 

P 

armature-spring characteristic is nearly rectilinear. To 
e td r - spring mechanical characteristic approach the electro- 
; '.ic characteristic of the regulator » the support ring 

tn a conicg.1 fnce # thanks to which the active length 
spring » on deformation , decreases as the points of 

vhe ring shift concentrically / Pig. 22/, The electro- 
characteristic of the regulator shifts upward or down- 
ward depending upon the value 
of the voltage of the inverter - 
unit generator working winding . 
When the inverter is not in pec- 


ration, the armature of 


d flKOpi 




OnopHoe Komijo . , , 

magnet end ana tne result*?.. c meem 

nical |Oroe ore equal to zero. 

■ " fail ting of points !’ 

' support of arma« 

. are springs over 
report ring, 
r-sW 2 .supporting ring. 

■ iffn the inverter unit is in operation , as the 
:..,ces in value , the tractive effort of the electro- 
0 C creases , the armature moves from point a to point c, 
i r Miv gap between the armature and core deer eases. The 
•Haent of the armature is dependent upon the interaction of 


let dr i: 


point a, since ti 


tractive effort of the elec 
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the mechanical and electromagnetic forces. The mechanical 
force which causes armature movement varies in accordance 
.vita c.ie mechanical characteristic of the regulator, while the 
electromagnetic" effort changes in accordance with the 
■ ' magnetic characteristic particular to the voltage 

v'.otor at the voltage developed by the unit at the moment 


stion , Thus, for example 


the voltage 


until th 
iv the re 


; / intermediate curve/,, the armature of the regulator 
vr; remain in its original position , because , at, an -air 
.Os. » the tractive effort of the electromagnet is e;me.l 
" ana the mechanical force is equal to zero., this results 
ment of the armature t awards the core. This movement 
. . -. rones until the tractive effort of the °lcc t m , . r at is 
- Id by the resistive mechanic el forces » is may be seen in 

-i -# the position of equilibrium corresponds to t.n air 
; 0 6 | and the mechanical and electromagnetic characte- 

: -.--I of the regal s tor- meet at point * . 

At intermediate poiocs between a and Q the armature 
occupy positions which correspond to the point; of int^er- 
.coo of the meehenicai and electromagnetic characteristics . 
ox ample » at the lower limit of the output voltage/curve 1/ 
ri-r gap will be equal to Of . 

A seen on resistance curve aR » a change in air gap 
0--ZOI |$ to <6 has relatively little effect upon the value of the 
carbon-pile resistance. Further movement of the armature , 
however , leads to considerable change in resistance of the 
carbon pile. Beginning with the moment at which the voltage 
of the generator reaches a set values , for example 115 volts. 


be seen in 
an air 

7% <-"> f“ rj , _ 
u&j- nw V o — * 

mat ur e 

of in^er- 
teristics . 
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ce regulator begins to operate . If it be assumed 
er mature is in a position corresponding to point 
ue generator voltage suddenly shoots upward* lor 
■-■e^rjuse of loss of the load ( the tractive effort 
■ Qtromagnet increases by a valve equal toi’ £ and 
’ begins to move towards the core <» 

■■"lent of. the arraeture is accompanied by an 
"bon-pile resistance » and , consequently , by 
voltage » Armature travel takes place until the 
of the electromagnet , the value of which 
: . lier with the fall in voltage , becomes equal 

■ aval forces acting upon the armature „ When the 

.. electromagnetic characteristics of the voltage 
: wide t equilibrium is reached at a voltage of 
o armature taking up a new position of balance 
ids to the air gap 0 a . 

: ..uy xaatching of the mechanical and ! electro# 

■ " t eristics within the limits of their working 

■wished in the process of assembly of the regular 
f:.g the core end face of the electromagnet If 
.■ end face of the electromagnet body which f aces 
and also by adjusting the seating of the armature 
ring for a definite air gap between its end 
.m face af the core at a definite value of pressure 
the armature » 

gmr.ts of the air gap between the core face and 
re are made with the aid of spacing gaskets 1? *Final 


arnsui 

lire are made 

with 

hing c 

jf.the charac 

teri 
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" of the output voltage within set limits is sccomp 

lished by adjusting set-: * ^d its carbon contact, .vhen the ” 
tores- is threaded in-.verd , beginning from a position at nhich 
the carbon pile is completely free from pressure . the output 
tilthge of the inverter unit will vary in accordance uith the 
tif v^e given m ffig.83. This curve shows that during the first 
Mod of inward movement of the adjusting carbon contact 

art mg from a position where the pile is completely free of 
or 0 and up to point A / 9 the voltage slowly increase 3 
. car slices between the carbon discs being taken u;o/d Beyond 
i-iie voltage sharply rises | reaching its vatfnum. at 

- 0 Beginning with point o’ the regulator bef#:;es Miu 
becaufe ‘ spring begins to vibrate and ceases shsrp 

..c.tions of the output voltage * The amplitude cf soring 

- oiOii raay reach suen values that full contact be tween the 
vises 01 the pile is disturbed f as. a result of which 

■roc! set up between the lines 9 capable of burning md also 
: < :.f > uhem<. On x ur t-her movement of the screw tov.-r rds ooint B 
■ ...in of the spring, ceases and the regulator hc-m ernes stable 
; tr x-ion» Section 3 I cm the curve corresponds to stable 
- ton of the regulator „ If inward movement of the screw is 
.;icd , the pile becomes fully compressed , its resistance 
.. .cxiinu.ni olid x egulation ox the voltage ceases^ The most 
t -‘.'factory .matching of the characteristics / mechanical and 
#t'.ro magnetic / is attained on the stable operation section B< 

■ The working point on the Bp section of the curve is located 
somewhat away from the midway point in the direction of point P, 


sharp 
■pring 
ween the 
w hi eh 


c c >d g l > Ei jj a ti X e .0 .i. u as 1 1 x 

ri£: 

end also 

aent of the screw 1 tore 

rds 

point B 

and the regulator bee 


s stable 


■ sc able 
. e sc pew is 
esistance . 


ii,. 
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I Operation of trie carbon j;.pile regulator is accompanied 
|« liberation of considerable heat in the carbon pile which 
L lead to disturbance of ; he main parameters of the regulator 
lecause of changes -.in the linear dimensions of its various 
^its and parts , and may also lead to accelerated rates of 
; , sf , r of the carbon pile discs. tilth the aim of .reducing the 
■.-.ri mental effects of the heat liberated in the carbon pile, 
regulator is designed with t 
| . A body / of an aluminium alloy/ with a developed 

surface in which the [carbon pile is assembled for 
; ire transfer of heat to the surrounding atmosphere . 
control box and its hood or cover are providea 


a 


v of the P -3M regulator in which the car 
closed is hit ached to the body of the elect 

f three steel post studs the length of v;hic 


h,due to 


per a ture coei 

f icient 

of 4 ex 

pans! on ox 

the steel » 

such a small 

degree 

under 

changes in 

temper e tore 

practically 

no infl 

uence 

upon carbon 

pile oner at 


. carbon pile voltage regulator consists of the 

. , u riain parts and assemblies : electromagnet - 

h:.:' 10*; 'armature assembly 8, diamagnetic support ring 13, 

, , ile 4 , ceramic insulating tube 5, carbon-pile body 6, 

; L for fastening of the adjusting screw with the contact 

ohree post studs. .16 connecting the electromagnetic i:rame 

trve c erb on-pile body * 

electromagnet frame assembly includes frame lo, 
cover u . and core 12 which up the magnetic circuit,^ and 
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electromagnet frame is made in the form of ' v 


seve of electrotechnical steel. A hole is provided % 

1 

;tom for core 12 , and the outside face of the. bottom 
?e for the diamagnetic support ring 13 and the spacing 
Us for bringing out the leads are also provided in the i 
Cover 11 is designed in the form of a washer plate 
r o shoulder for; centering it on the frame . Core 12 is made 
. - otrotechnical; steel and has a cylindrical shape and is 
■ •£ v one end; The threaded end is screwed into the 
o the regulator * Cor conveenience of adjusting of the 
f -hen setting up the regulator , the end face of the core 
. TaC? |Tor the use of a screw-driver. 

• o 1 1. 9 : ol the electromagnet is of cylinder/ shape 

• - vonged on a coil form with a brass sleeve and text-olite 

lading data of the coil is given in Table 10. 

TABLE 10. 


II 


Data of Voltage Regulator Coil 


c script ion 


of Regulate 


insulation of iwire.mm 


oi. turns 


par-sM 


(1 3* r l 


0.29 


0.33 




■ ene'e of coil at 20 C, johms 


06*8 
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Against 


Th6 coil is c.rr cnged vjI c hin the imme * bearing gainst 
the bottom * At the opposite i ^ is pressed do\*n the 

cover. T':e clearance between the coil end the cover is taken 
up by washers at electrical pressbosrd. 

Armature assembly s is built up of several pcirts,the 
rr:a-£n ones of which are : the armature proper, made of electro- 
technical steel , six plate springs „ washers and screws ior 
,-ttachment of the armature parts , and the contact holder with 
ares rod-in carbon contact* In the regulator , the group of 
, -..-.rings consists of three steel strips ^bent to a definite angle, 
.in brass spacers are arranged between the springs , thanks to 
. ■j-.-p strength of the connections between the Springs is 

-creased and turning of the springs is excluded. holder 

insulated from the armature by mica shims ; the screws oemg 


ldered 


■.•owed by mica washers and ceramic bushings . 

Connection of the armature contact to the externex 
. -cu lt; is accomplished by means of a flexible lead .^l..-- td 
-he cable connector fastened on the holder. 

Ceramic tube ^ is secured within the body by a screw 
■HVd .. clamping strip which enters and presses agamsc a 

in the tube. 

flange 1, with adjusting screw 2, is fastened on the 
o£ * he body with the aid of screws. Since the flange acts 
a current-conducting member , it is insulated from the body 
bv :> e sns of mica spacers ! the screw , in turn , are insulated 

with mica washers and ceramic bushings . 

After adjustments of the carbon-pile regulator h 

rA contact are fixed in the 

been made, the adjusting .ec. and its 

^ cart of the flange ♦ 

set point by compressing the upper slotted P> 
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ii ' 


iAgce regulators are! fastened 


on supports provided 


with shock-absorbi ng springs. 

* 

The technical characteristics of these regulators 
given in Table 11 below. 


TABLE 11 


Regulator Character i sties 


:y& of inverter Type of Resistance of Liuxinmm Current 

liv ^ in which the voltage carbon pile on power rating 

jguiator is used regulator changes in supply load of of 

voltage from pile? working 

24„3 to 29 . ?volts , j; winding, 

— in ohms A 

not less not over 
t h an 


25QM 


p^f 3M 

p^r- 3M 


65 0.17-0.175 

65 0.17-0.175 


The values of carbon pile resistance given ebo 


ove Te 


lose required for regulation of the voltage. They ensure 
istsle regulator operation at the given values of current over 
range of change in supply voltage between 24.3 end 29.?volts. 


Stabilizing Transformers 

To increase the stability of operation of the regulators 
during transient processes , and to reduce the tirae of the 
transient processes , the control boxes are equipped with 
stabilizing transformers . 


! j \ 
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primary winding leads E ± / beginning - _ red % 


and / end -vcok,a*%V - green 


secondary winding leads ff 2 / beginning / - black ; 
and Kg/ end/ - white . 


The wound and insulated coil is slipped over round 
core 4 , made electrotechnical steel and expanded at the top 
after assembly with clip 2 , also made of electrotechnical 
steel. At the bottom , the core is threaded for fastening of 


* on sf ormer inside the inverter unit control box, 


The technical characteristics the transformer are given 


."'able 12 


TABLE 


rincipal Characteristics of the Transformer 


ar ac ter i stic 


voltage 


ia current 


of transformation 


?he winding data 


;rensi ormer 


tole IB 


Transformer 'finding Data 


Value 


Grade of wire 


n 3/t 


Diameter of bare wire , mm 


Diameter over insulation of wire r mm 


0.12 


Number of turns 


.Resistance of winding at 20°C, ohms 


330 to 402 
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»59« 


/ Continuation/ 


Yalue 


eoondarv winding 


Grade of wire 

Diameter of bare wire , mm 

Diameter over insulation of wire » mm 

Number of turns 

Resistance of winding, at 20°C, ohms 


n9A 

0.25 

0.275 

800 

9.8-12 


Selenium Rectifier 

Lb;pe BG-25-8 / fig. 27/ selenium rectifiers are used 
i the control boxes of both types of the inverter units. The 
;; ,.'i 5-8 selenium rectifiers are employed for the rectification 
alternating currents of up to 500 cycle frequency » 

The normal operating position of the rectifier is the 
risontal position . 

■1 so design , the selenium rectifier / Fig. 28 f 
■ . vises a set of separete elements / valves / assembled on 





SiS? 




BC-25-8 / J? i g * 2 7 / selenium rectifiers are used 
ontrol boxes of both types of the inverter units. The 
selenium rectifiers are employed for the rectification 
neting currents of up to 500 cycle frequency . 
ormal operating position of the rectifier is the 
al position * 

design , the selenium rectifier / fig. 28 / 
s a set of separate elements / valves / assembled on - 


. External, view of the BO-2 5-8 Selenium Rectifier 



9 70 17 !2 

! ! 1 / 
/ /* / 


Czevs dbtnpBMumensi 





3» BC-25-8 Selenium Rectifier 

isuleting washer; 2- Name plate; 3- nut; 4 - Rod ; 
ipport ; 6 - Insulating washer ; ? - Jumper ; 6 -contac 
:r ; 9 - Dish; 10- Spacing washer ; 11- Tap ; 12-insols 
u'sher . A- Rectifier circuit 


rod 4 . The base of the delenium valve element is a 
: ri nickel -plated steel disc 9 coated on one side with a 
-I? of selenium on which a thin layer of cadmium-tin alloy 
applied / sprayed on / and which acts as the cathode of the 
Ive element# In order to avoid short circuiting between the 
metal alloy coating and the steel disc , the alloy is sprayed on 
;; i the form of a ring, the outer diameter of which is some- 
what smaller thah the diameter of the disc » and the inside 
[diameter of which is greater than the diameter of the hole. The 
gping area corresponds to the active surface of the selenium 


J: 


m 

I 
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-61- 


valve. On passage of a currerit from the selenium towards 
the cathode, the valve presents a low resistance /direct/? 
flow of current in the opposite direction experiences a high 
resistance / back-flow/ . The rectifying effect of the se- 
lenium valve is produced by the large change in electrical 
resistance of the thin boundry film of the selenium valve 
/ blocking layer/ when the direction of flow of the current 
through the valve changes. When the valve elements are 
connected in series , the voltage to be rectified can be in- 
creased to a desired value. The ring on the w seleniuci*disc 

9 is kept under the pressure of a herd-drawn brass , contact 
spring washer 8, In addition to this , metal spacer washers 

10 ar c employed between the separate halves. 

The total length of the selenium rectifier is held 
to set dimensions by the use of insuleting washers 6 and 
the extreme valve taps are connected together by jumper 7. 

End insulating washers 1 and 12 , are fitted on the 
ends of the rod. The name plate bearing the type designation 
of the rectifier is also installed on one end of the rod. 

For installation of the rectifier within the control 
box , two supports 5 are fastened on the rod by means of 

nuts 3. 

To protect the selenium valve elements against atmo- 
spheric moisture , their external surfaces are costed with 


paint. 




\ 


J 


J 


J 
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Technical characteristics of BC-25-8 selenium. 


Diameter of stack 


not less than 39 y 


Rated load current 


Value of drop in voltage 
across one valve element 


not over 1.2 V 


.Filter Components 


Inverter unit filters comprise a set of chokes and 


inverter units may be seen in Fig.29. 

These chokes consist of ring cores toroid wound with 
flexible wire which has been preliminarily insulated with a 
half -lap serving of cotton tape . To snake the choke more 

monolithic , it is impregnated with an insulating varnish 
after making the winding . 


m-mtf 


29 . External view 
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\ 



A 


J 



i’or higher values of self-inductance , the ring cores 
are made of alsifer. fastening of the chokes in the control 
jjQx is accomplished by means of screv/s and s^pecxal insulat- 
ing bushings . 

Winding data of the chokes is given in Table 14. 


TABLE 14 


inding Data of the Chokes 


Type of Inverter Unit 


Description 


u'A-lOQM. LIA.-25QM 

mruifi Qftk tllBfi 


of wire 


raber of turns 


he following types are employed in the 
.0-11 and MET ft - 1 - 200 - 10 - 11 , each of 
ECII-C-110-40-0.25-III of 0.25 rafd 
n -C-110-20-0.1-II of 0.1 mfd capaci- 


30. Kxteraal views of the 
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\ 


J 



Yitreous~Eiiaraaf led Resistors 


possibility ox adjusting the inverter unit 
ers , the circuit of the controi. box employs vitreous-, 
ed wire wound resistors of two types with different 
of resistance / fig. si / t namely : typelTO-f ixed wire 


variable wire wound resis 


hieh are 


gid for ..connection to the circuit 


fig. 31. Vitreous-enamalled resistors 

Type PX10 - 25 resistohs have a longitudinal bared-wire 
section and a third tap in the form of a movable strap clamp. 
These resistors are mounted with the aid of studs passed through 
the tube. liountings made by fastening the resistor only at the 
lie ads.,/ suspended/ or by means of an external strap are not 
pillowed . The resistors used for 'each type of inventor unit 



\ 


J 
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* Cir cuit connections and. Principle of Operation 
of the Inverters 


Ail elements of the inverter units are connected together 
in accordance with the elementary circuit diagrams given 
in x 1 igs .82 and 33, Remote starting of a unit is accomp— 
lished from a control board with the aid of a single-pole 
knife switch . 


On closing of the knife switch , closing of the start- 
ed or closing coil circuit of contactor takes place and 
ntector closes to apply the voltage to the motor* The 
It age , in addition , is transfer ed through the coupler 
ceptacle terminals to the necessary loads and to the field 
nding of the generator <» At the instant of starting of the 
tor , the series field CO and the shunt winding tuo are simal 
neously excited . The use of the series coil limits the 
sh of starting current and increases the starting torque 
the inverter unit* 
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Sapmcem 

276 


8 X 

a Mnpymn 
do/ieeoa 


adjustments of the motor sr ee " 

winding OB r of the generator is connected m 

, h th e carton pile of t*e t 4 ->. I'^-W voltage 

, coil of the voltage regulator is I* “ 

--nf — through selenium, rectifie 
^ or Icing winding rO f throu^n 

~ oner at or output vpltege takes I 

the voltage regulator 

effort of the coil will exceed 

. _ the pressure upon 


n an increase m one e 
arge current will xlov 

l the electromagnetic 

4- f trmce of thB spring 
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field circuit of the generator. I.s a result , the generator 
field current falls off to thus lower the output voltage . On a 
drop in the output voltage, the process takes place reversed to 
that described above. 


; ,, es. fleraent ary circuit diagram oO type L'A-ZoQlA 

inverter unit. . t 

. Aircraft supply circuit. , |? V; B- Load not over o amp, 

4 00 cycles/sec; 

By the above regulation , on changes in load of J-rom 
> to 30* , and fluctuation in supply voltage between 24.3 and 
. ? volts , an output voltage held to within 115+3.5 volts is 

sured. 

The selenium rectifier which feeds the voltage regulator 
LI is connected to the generator output voltage through 
correcting / stabilizing / capacitor / in the m-100M and 
-25QM units through two capacitors C 4 and C 5 arranged in 
rail el/, a 500-ohm type PfiO-25 resistor % and a 400 ohm 
pe X 10-10 resistor R 2 , 4 parallel with which , in the eH 
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G-ohrn volt 


acted to the 


hich i 


he unit 


osenc 


terminr 


cont 


itch i 


units &re s 


DUM 


t out. out o| the circuit 


oved in the voltage 


citors e 


regulation 


ecu: 


ircuit increase the 


citive resc 


n the circuit thu 


ction of the capacitor 


the regulated voltage in depended 


e regulator oper 


ble volt 


s a type TC-1A stabilizing transformer . 

primary winding of the stabilizing transformer i 

Lected in parallel with the generator field winding and , 
tohdory is connected in the circuit of the voltage- 
ior coil. In its transformation , the a-o component of 
, onfle of the venerator field winding set so 
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produced b 


aoothing out the nhurp 


the current 


i eld winding 
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?'ae operating-condition characteristics give the same 
values as a function of the applied voltage up , with the 
generator operating at the rated load current I 2 and a 
constant go er factor cos "i' i.e. : 


The operating-condition characteristics are given 


that 


a Ilk serier inverter units supplied with carbon pile voltage 
eguletors the per cent change in output, voltage will amount 
o about 5% on a change in load from zero to rated value , 


a change in supply voltage within the r 


70 t> & ® 3 * 8S aWM 0 in 

7 A*. t OMMpQ* 


Fig. 34. Load or working characteristics of the IiA-lOOM unit. 
1- Efficiency , 2- Supply circuit current A; 3 -frequency, 

cycles/sec . ; 4- A«c voltage ,Y ; 5- 1 nom . ; 6- u.. - ‘ 

-2? Y - const . cos 'f - 0.9 - const; 7-* Load current, A. 
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V I i f "it 

se\ 22- iso- tm\ 


4 -ZJ7a - const 
cm 


8Q\ 2 Or tfk 


70 r 


m * ts m - 


^ 50 

- | IU 

ffO 

A* 


1 ! 

V 30 

- * JO 



20 

CM* 


rzn 


/ 

5 

u, ttomm ~$% b 

uf 

U, MHUtt */0% 

1 i... -i..,.--, 

l~ ~l 


2ft 25 26 22 2d 20 39 ' 

^ HanpuMeme numaws 6 (Jemma* 


^rating - condition characteristics of the L&-250M 
*; 2- Supply circuit current ,A; frequency 

^ y » Tf. r _ nom _ t 6- nunulv 


-e voltage 


V; 5 - U]_ nom 


r ;;TrrtTI3 UKIT QPExtA'flK G IliSfHUCflO.ug — 

1 n verter Installation 

nre the unit is installed it is necessary to inspect 
rb sene e of mechanical damage which may have been 
'b during transportation or when unpacked . 
he inverters are to be mounted horizontally on type 
or 272C49 shock absorbers with the control box facing 


"or the outline-erection dimensions see figs.se and 
th e shock ab.orb«. protect the units egoinst vibrotioh 

ana shocks , end the installation of units without the use of 

shock absorbers is not to be allowed. 
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Outline-erection dimensions of thr^H^-10015 unit 
end recommended design of shock ebs-Jiber end li 

washer . ^ 

272049-2-4 shock ebsorber ; 2- M6 bolt ; 3- Lira 
ia. washer ; 4 — Securing plate * 

point of installation of the inverter should 
e : 

sating of the inverter by other equipment * or 
contact with them. ; 
ossibility of contamination ; 
xposure to liquids j 

ossibility of accidental mechanical impacts > 
abjection to increased vibration . 
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•uaxine- erection a inerts ions ui one oum urn os Etna 

recommended design of shock absorber end limiting 
We slier . 

: .U72C49-2-6 shock absorber ; 2- Bolt ; c~ Limitiflfl'' 
i s* v.-asher ; - Securing plate * 0 

is desirable that the ;n verier be installed in a 

. 1 th e circulation of the sir to increase the transfer 
from, the unit with subsequent prolongation pi its 

■o e life. 

Connection to the d»c» supply circuit is accomp - 
rich § standard two-pin plug and receptacle coupler 
r on the end wall of the inverter control box , the 
r : cticm being made in accordance with the polarity markings 

Connection of the inverter to the supply circuit with 
rhe polarity reversed results in damage to the inverter . 

The output is taken off through a screened cable with 


;,he aid of a standard plug and receptacle coupler. 
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' xi-uuit, connections of the inverter* unit 


nd 41 
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J 


consideration the starting currents of the units vil 
M&-100M units , are of the order of 160 amp., and 
11A-250M units , of the order of 250 amp. 


i I C d 

: V J 


1 Bad hg Kopo&a . . 
1% 1 I HCy c mwuA 

X^e^j I > 

. ft • 2. 

^ KamSm ducma **• 

M..'-wfn,rrO«^y ~ | {JLUGHHOZO /!{/$#& 

If ?■' 

: ! -n&npffxefftrt ■ 

: i TI I. JxL-jfn n n cJ 


-■ p> £aBbMJ 7 t&famej?-h 


a 

^400 eu £Tpaff3umHSX aenh 


External circuit 
i;A~ lOOitt uni y 

iTi on end of KCC* com 
L t age-lev ei ad " u s t e.i 


Before installing the 
•ge is to be checked und 


iiagrarn 


le:iote scar 


ng box ; 


output 


Use a copper -oxide rectifier type of volume - er tn 
.erections for the coefficient of distortion of the output 
:i:.e.ge wave form when checking , in order to aw vein undi^t 
>nted readings. 

fhe source of inverter power supply should be of 
sufficient po«er capacity to hold the voltage to within 20 
/olts when the inverter is started. If the Supply 
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ccnnoi meet this requirement , a storege battery should be 
connected in parellel with it when the inverter is started, 
connection the inverter to a source of insufficient power 
riixi cause the starting contactors to fall into pumping operat- 
ion With frequent opening and closing of the contactor /bell 
ringing/ and subsequent, outage. 


II. Inverter Unit Operation 
~<y attention to the loading of the inverters when the; 
in service „ overloads ere not to be tolerated, 
j avoid outage of the starting and regulating devices, 
supply voltage is not to be lower than 24. £ volts 02 
rer than 29.7 volts when the unit is in service. 

. h & a.c. voltage necessary for operation » between lir 


,5 and 116.5 volts 


, is adjusted by e 400' -oh 


at in the external connection circuit , the 
e being provided for under conditions of nc 
v setting tine rheostat slide to a 200* 10 p 
hese inverter units ere not designed for nc 


? c e s s cr y 


£ lib 62 > < 


o-l cad operate 


place under such conditions , the carbon pile is 
-'rely loose and burning of the carbon discs xnep oiJie place. 

Per to not allow the carbon-pile voltage regulator P and 
: -carting devices to suffer damage * prolonged no^ioaa 
^i cdon of the inverter is not to be allowed* 

Preventive Idaintenanc e Sfaedule_ 

"o ensure reliable operation of the inverter units *they 
to undergo periodic inspections in accordance with the 
sdule recommended below in Table 15 . 
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TABLE' 15 


Schedule of preventive maintenance Work 


Periods if Maintenance 
Work 

1* After every 25 hours 
of operation 


2» After every 50 hours 
of operation 


of operation 


llature of the woi 


Inspect the commutator and brush 
assembly , check the fitting and 
free movement of brushes ; blow out 
deposits of brush dust . 

1* Carry out the 25-hour schedule 
v.Ork * 

2 « fieosure and record the brush 
wear and clean the commutator , also 
clean out the between-co nrau t a t o r - 
bar gaps. 

Add grade 0£ 6 -122-7 grease to the 
ball bearings whenever needed . 


inspection ox C QistruU E & t c p «■» Bp u s h Assembly 
a / Condition of commutator working surface 
The working surface of tChe commutator is to be clean 


thout traces of burning of the commutator 


mt care 


should be taken so as not to mistake the dark colour of the 
parish , which develop os on the working surface end is not 
detriment el to commutator operation with burning of the bars. 

Do not remove the polish on the commutator surface » Alien 
contamination is present / deposits of greasy, matte, black 
nature /, the commutator is to be wiped off with a clean wiper 
rag slightly wetted with clean petrol /free from admixtures/. 

If this does not help , clean the commutator with a No. 00 or 
No. 00C glass paper . Clean ihe commutator with the unit running 
by pressing a wooden stick , with the glass paper wrapped about 
it . against the surface. The use of an emery paper for this 
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fpurpore is pr ohibit ed . Ax ter cleaning of the commutator' , 

I. . ' i; 

jblow out ell deposits of dust left after this operation * 
b / Brush condition 

The brushes are to be run in on the commutator and 
ere to move freely in their holders. Or ached and broken-edge 
, brushes are not to be used. 


Qondition of brush-holder springs 

The brush-holder springs » at their brush ends „ should 
y enter the brush slot without misalignment end seizure, 


go vjn upon it 


sbout the center of the slot. 


■eraent and Running in of the Brush es 
rer the brushes wear down , they should be replaced 
;s of the same grade® Brushes are to be considered 
when their height is reduced to or --below 12 nr a. 
lew brushes should freely enter the brush-holder 


oe throughx 


ouaa m 


: 1 1 the 


;e oi the 


/ ith the aid of a Ho. 00 glass paper and then 


Possible Inverted 


‘heir cause: 


I.'.ethods of Reian 


of the 


iethod of Remedy 


?d g /poor xitti ng of 

>f brushes to commutator 

lich because of jamming in 

mng holder . 

>tor b/ Poor fitting of 

• sed brushes to commutator 

* because of improper 

spring pressure . 


e/ Dirty commutator. 


a/Rcmove brushes from.m 
brush-holder end slig^r 
ly clean side surfaces 
with fine glass paper, 
b/ Set spring end^in 
proper positioii.il it 
is discovered that 
pressure is too low, 
adjust the spring 
pressure . 

of clean the commit stDV 
with a cleen rag light-*- 
ly moistened in petrol 
If the deposits remain. 


the commutator , 
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Nature of the 
Fault 


Cause 


llet hod of Remedy 


with a Ko. 00 glass paper 
■wrapped upon a wooden 
or fibre stick . 


d/ L worn commutator d/ Remove the armatu- 
re from the inverter and 
turn the commutator in 
a lathe . 

e/ Commutator runs e/ Replace the armstu- 
Out of true . . 


f/ Shorted coil 
turns in armature 
winding 


f/ Replace the rrmatu- 


. n s o lap] 


Overheating of the 
inverter due to 


*ollov;ing causes 


a/ „orn out bearing: 


/ ■ _ P; d h 


or seizure 01 


‘epiece the 


bearing. 


ion. porn out c 


be replr- 


b/ Short circuit! 


armature. v.i 


di-on i o /marge drop in 
rvrrter , [voltage in supply 
’ starts, icircuit when in- 
sularity J verier is suit- 

* V* /S Vi 


./ Change over to a 
.ore powerful source. 


ched on. 


b/ Bad contact in b / Check the wiring 


power circuit of 
starting box. 


md remedy the detects* 


ov. ve±\ 


>1 1 age : 

, ore of 


Broken field wind- 
ing circuit in 


generator due to 
following causes 
e/Bad nontact in 


gen nr a tor field 
winding circuit at 


e/vighten nuts on^oT 
terminals and make sur# 
that leads of field 


winding circuit at u “ a -“ . ti „u t0 n Pd 

terminal block in winding e ti^it-ned 

- - by nuts . 


control box. 
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e/ Broken 1 es* et 
cable connectors 
in generator field 
circuit or at the 


I'G^box terminal 


board . 


i 


/Volte. 


■e of 


Creek down of cepe* 
citor / l or Q.25 
:afd capacitance /in 
voltege -regulator 
'coil circuit 


r ■! 

depiece the capacitor 3 

end adjust the* r.e. j 

voltage- .evcl aid of 1 
cOu-oixia ri0-2o resistor. | 



"■/Volt age of 
S5-1G5 "Y 


a/Broken voltage- 
reguletor coil circuit 
b /Shorted turns in 
voltage-regale tor 

coil » 

a /.Broken voitage- 
level adjusting - 
rheostat circuit. 

b/ torn carbon pile 


a/ Check :nd restore 
the circuit , 

b/ heple.ee the voltage 
regulator , 


e/he store the circuit. 


b /Replace the regula- 
tor or its carbon pile 
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Directions for lonservation » Packing and Storage 
of the Inverter Units 


:r storage and transportation , the inverters are 

sated conservation » The fitting parts /unpainted/ 

screws 

c inverter and the nuts r.d fastening/used to fasten 
•ntrol box to the unit ore given e coating of technical 
.;ae, Plug and receptacle couplers are wrapped in water- 


pr* „ Phs 


-..re 


:.n indivi in a 


:or zh: 


=r treat men t foi 
of water or oof m 


it boxes 


foxes are then , in turn 


Purchaser 


he ca 


peed or overturned during loading end unloac. 
eceived bv th- Purchaser ere never zo be all 


;es should be c 


; s e a v; ar eho n se». 


a r unit: 


ored without the 


dry ventilated and he e bed premises 


ere ~ix3fe between ^ 10 and 4* 30 
een 45 end 70$ o 


•elative humidr 


The atmosphere in which the units are stored should 
■ „ protected from fusses and gases which may cause' corrosion . 

It is prohibited to store the units and the spere 
parts in the same place with chemical reagents and substances 

which evaporate , such ■ as acids r alkalies , charged storage 

batteries , etc. , 
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APPENDIX 


Directions- for Conservation - ? 

of the Inverter Units 


St or 


£S£S»- 


for storage and transportation „ the inverters are 

subjected conservation » The fitting parts /unpainted/ 

screws 

of the inverter and the nuts- r.d fastening/used to fasten 
■ he c- -atrol box to the unit hre given e coating of technical 
vccfiina* Plug and receptacle couplers are wrapped iri water- 
oi f paper „ The • , verters ,, after treatment for conserve- 
ooo. . ere wrapped in two liters of waterproof paper ! end than 
loo. i on individual single-unit boxes of corrugated card- 


file pac 


oases fa.: shipmen 


boxes ere then , in turn packed in 
o the Purchaser „ The cases must ■ 


dropped or overturned during loading end unloading 


bases recexvec 


oehaser are never to be allowed 


“sc x.a the 


cases snou 


;ned orup 


e closed warehouse 


inverter units should be stored without the packing , on 
ooo. racks » in dry ventilated and heated premises, at a 
per store between 4 10 end 4 . 30°C and a relative humidity 


45 end 7pfCo 

The atmosphere in which the units arc st 


ored should 


bo protected from fumes and gases which, may cause corrosion * 
It is prohibited to store the units and the spare 
parts in the same place with chemical reagents and substances 
which evaporate , such as acids » alkalies , charged storage 

i. 

batteries , etc. 
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*.7Hen the units are in storage , it is necessary to 
inspect them once every six mpnths after they have been 
subjected to conservation by the Works* Whenever necess 
the conservation coatings are to be rsnw^ ™ 


conservation of the- unit in 


xie .ivrxLs is reGoraea m zae certificate of each inverter unit* 
henever galvanized steel parts show a white deposit , it is to 
e removed with, a clean dry rag and the part coated with techni 
ol vaseline. Inverters delivered for storage over periods of 
wo years ere subjected to special conservation in the pecked 
ondition / together with their packing boxes/ by immersion in 
bath of molten paraffine and ceresin. 


le boxes in which the inverter units 


two-year conservetion contain a small bag of moisture 
rbing materiel / silica gel/. Units in such a packing 


without inspection and opening 
hi 3 period , it is necessary to 


nspection of the inverter 


conservation coatings use a clean rag moistened with petrol 


dry with a clean rag 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 








\ 



r 


a 











Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


Technical Features of the Inverter Units 

Pleld of application and general 
characteristics . . . . 


I II .Guaranteed term ox operation .... 

IY. Volume of delivery ... 0 .... j . 

Y. Description .......... , 

YI. Circuit connections and principle of op 
of the inverters ........... 


YII .Inverter unit characteristics 


Inverter Unit Operating Instructions 


II. Inverter unit operation 

III. Possible inverter faults 
methods of remedy . . . 
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system capacity 
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fit* 
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II, General description of the mobi le worshgp 


description of the body 


'Oil in summer. Engine oil SU GOoT 

1707/42 or *i.vtol 
10 GOmT 1862-42 : 

ik' : Poo ling- syj tom. water vdth forced ; 

circulation 

Rapacity of the cooling system 1. ....... 21 

fuel. » . . ... . . . . . . . . .... .... ..... ... . . ... automobile petrol 

4/66 GOST 2084-48 

Fuel capacity, 1.. /. . . .V. .. . . . , . . 300 

Ignition system. ...... . . . ............... battsxy 12 V 


Performance data: 


maximum- speed on tarred road 
( hi ghway ) km per hour. ................. 60 

..va rage speed on field roads 1cm/ h. ...... 25 

average, speed on tarred roods kr/h, ...... 40 

Orive range without refuelling, kn 

on tarred highways 600 

0 a f x o Id 300 ads ...... o. .... «. ........... 1 0 

Body of the mobile shop. .... . standard wooden-metallic 

PM-O-KU 


Generator set of the mobile shop : 

output kw 10, 5 

engine Gi.Z-67 B 

rv. to r o«. ...... PE 100 

fuel corruption per hour, 1. ........... 8, 5 

Gharging unit. ......................... portable type for eight 

charging-d is charging 
groups, in two boxes 

lime required for repairing the mobile > 
shop for operation, min. ............... 40 

fide required for dismetling, min. ... .,20 
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i xn the front, wall, 2 - tent in mobile co 
using, 4 - side-window of the body, 5 - L 
d;oor. The framework of the body is veneo 
heet iron outside. For heat-insulation v . 
nserted between the outer end inner panel; 
.e paper being painted with aluminium heat 
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hree quarter rear view of the workshop. ' "’j ; 

2 - rear wall - window, 3 - hinge, 4 - opening ■ for lit 
ve, .5 - exhaust tube of the generating set, 6 - right- 
nder the body, 7 - fuel box. The ooxbs o.ro p.l\ced uhd< 
'loo r at the right and the loft 1 side.! In tiro left hand 
ced the socket box consisting! of two sockets 120 V fo 
ng unit and one socket 12 V for portable lantern. On 
hand side under the body are placed the accessories o: 


right corner of the body, at the entrance door, is es- 
an iron stove for heating and for cooking. The walls, 
ig- of the body and the right handXbench. are separated 
tove by special screens. In the front oi th- body is 
electric fan. In the front part of the side walls of/ 
.penings for access to the engine, genera tor, batteries 
4 ventilation of the iii che. In the flobr near the f "jm 
a rectangular opening for cooling air intn.kc is provi< 
't side wall outside the body, the hooks arrl the iron .< 
:e folding tent are fixed. When in.drisapg- state the ' t< 
1th leather straps to the brackets on the body front 


m equipment xn 


lures' 3, 4, 5 and 6 is shown total view of the worksht 
.ayout of the. equipment. On the left wall is placed a : 
the 1 personall, belongings of. the crew and a double. ben 

" - 
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oh which are mounted the plate, oresses. On the exterior ..aid 
of the cupboard are placed special holders for fixing of the 
posts, when driving. 




iti# 
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fig, 3; x nner left side view of the mobile workshop. , 

1 - cupboard, for personall belongings, 2 - tent posts, 3 - ’.folding 
chair, 4 - left hand bench, p - .plate press, 6 - blackout blinds, 

? - electric fhn, 8 - tent window cover, 9 * charging unit. 

In the lower part of the left bench arc placed two boxes con-- 
coining the charging unit parts. In the upper part arc- placed the 
boxes with tools, fixturea, accessories and material. Jn the front 
•vail of the bench brackets for the pars o nail arms of the crew - are 
fixed. 

■/.long the right side is placed a bench, on its upper aesk is 
fixed an electrical distillator and a vice. i 

In the lower part of the right hand bench are placed three tanks 
for; electrolyte and vessel for preparation of woo a separator, . ou 
the top- part are placed boxes with accessories andwoikshop tools. 

Between the bench ancl the partition of the riiche is xixed a 

wood-box, in which is placed a bottle with sulphuric ^cid for the j 
batteries*. . ; A 
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- Inner^-view of t3 
ce, 2 - niche for tJ 
4 - fire- extinguish' 


controller 
tors, 8 - 
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23 9.2 91 20 W W *7 


.St, 6: Lay-out of the equipment. 


control svdtch-board, 2 - controller, 3 - grounain,: 
socket for solder, 5 - cutter for the wood , sop, red 


.tch. 


table, 7 - bottle box, 8 


8 - 


ench. 


12V socket, 11 - 120 V socket, 12 - election 


stove, 14 - cupboard for pars o nail belongings, 


y ~ vice, 
qoj tills to r, s 
15 - plug soc- 
ket box in the underbody box, 16 - tent posts, 17 - 120 / socket, 
IS - 12V socket, 19 - left hand bench, 20 - plate press , 21 - 
arcs bracket, 22 - distributor of .electrolyte, a3 - tent window 
cover, 24 - generator set, 25 ~ electric fen, 26 - tent during 
the mobile state, 27 - fire extinguisher. 

In the niche on a special frame is fixed the generator set and 
u storage battery o rathe type 6oTSN-140M. In the /.addle part ox 
the niche is placed a cover, which is fixed with latched to the 
front wall of the body and is locked with two bars, .The cover is 
lent in open position by a special holder, an inspection end ser- 
”icing of Hie generator set and batteries is possible only when; 

the cover is open. 

Jn the niche desk is fixed a ; pecial 12 V socket plug, for 
connection of rlires from a carbon electrode holder, governor of 
the generator Vn- 100, grounding s itch an4 cutter for separators. 

To the right on the front wall of the. body is tho central 
switchboard of the Workshop, on which are arranged control iristiu- 
Qents and regulators of the. generator set. 
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fasps?- : 

15%; 

11 1 


lectrc 


mnpmanl 


The electrical installation of the workshop consists of two 
current ays tens : hight tension C 120 V) and low Tension ( 12V) « 
Tha general wiring diagram of the workshop is snown on fig»7. 

The generator PN 100 produces 'current for charging battejn.es., 
feeding the electrical d eo ti llato r , electric .stove,..:. soldering- 
iron and portable leaps for:- 120 V DIG. 

The generator G 20, which works simultaneously , serves as 
source of the low tension net work and is driven by the engine 
jg the generator set, another source oi the low- tension net- 
works is the battery. 

The electrical energy of the generator, when aa generator set 
is wonting, is used, for charging the batteries , -a' -*.n wnu.1 
lights of the body and niche, for feeding of tne x --~n ji’ an,i 

portable lamps. 

The electrical energy of the battery is usee for me-mg ox 
-.1 oA+ni r>n1 ,o c r ess r> vi as of the 12 V Circuit, xU a_x> e vfl-j Sdt 


the low- tens 


n nc-t- 


ne rater \vh: 


me rotor so 


for internal 


i tor and 


riccl accessories of 


circuit 


the set 


.3 not working, and of the engine st-.r-er .... 
the engine ( at low r.p.m. ) • 

nt simultaneous work of tuc generator and snltnc.. el< 
trical energy is used for electric soldering ox tne read ports. 
I: the electrical accessories tne electric curr^n,. io *j a. opined 
fro;.': the source via the central s itch board 6 t lig.e). 

The fuses- of-.; the type PR-1 which are placed on the central - 
a witch- board and on the switch-board oi tin cnargiu© ^ >r0 - 

tact the high tension circuit* _ - 

The low tension circuit is protected by fuses { type BZ-30) 
situated on the- central switchboard and on the xxgnxing v^nel. 
The 100 i. socket is protected by fuses of calibrated wire, which 
are also installed on the main svitch-board. 

all fuses arc mounted in special fuse, boxes, covered witn ^ 
lids. On the lids are inscriptions showing to which circuit tne 
fuse belongs and what kind of the fuse it should contain. : 

On the central switchboard and on the charging unit - 
Perse ters ; and voltmeters of the type PM/70 are placed. 


aru-in 


la ad parts. 


)oliec 


For s itching on. and over the high tarpon circuit, iwitcti«| 

(9f tfetype M are -pra^ 

Vpe: 69 K, V-45 end PP-45. yyyy.; 


;f h 




wm 


■ 


* ait fpaa 
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The generator JPN- 100 is I switched in by the main switch, which 
is placed in the centre of; the switch-hoard. To switch on the 
battery the -rounding switch "10”, placed on the board of the 
niche is used. 

On the right wall of the body above the windows, are fixed 
two sockets 10 and 11 ( fig. 6) : the first one for 12V for the 
switching on the portable lamp, the other one for 120 V for the' 
#’ itching on the electrical dis till?, tor. 

On the left wall of the body above the window is fixed a soc- 
ket 17 for 120 V for s '-itching on the electrical stove ;;nd elec- 
trical solder. 


7: - General wiring diagram. 


1 -shunt field rheostat HV-6,5 

13 - 

switch 69/k 

2 -storage battery 6-STEN-1408S 

14 - 

fan motor fcV-4. 

3 -grounding switch VB-404 

15 - 

solder socle, at 

i -terminal board 

16 - 

socket IT, 12 

3 -niche lighting PT-37 

17 - 

socket 120 V, 

6 -relay governor RH-12 

18 - 

grounding pole 

7 -generator G.20 

19 - 

central switch 

8 - O one rat ox 1 PN-100 

20 - 

blue light Ian 

3 -engine 

21 - 

dis tribute r 

0 -cuter socket box 

22 - 

ignition coil 

1 -lighting board 

e3 .- 

inner light 


; tarter relay 



oix lamps , which are placed on the ceiling over 
light the body. In each leap is one bulb ( 13V, 15V 
c~p,}. T he left-hand lamp with a blue bulb serves i 
blackout. ; 

The bulbs are fed through the light-panel, which 
on the rear wall of the body over the door. On tn^ 
■of this panel are placed three switches and 1, 3 or 
can be switched on by them. 

On this panel is placed an automatic switch, wh 

off a±l the white lights in case the door isopened 
over to the blue blackout light. In case it is neces 
white lights are "on” even when the door is opened, 
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switch can bo put out of action by turning a lever of a switch, 
mien is on the right side of the panel. Par the auric in the 
night lever of the special svitch must be always in such a po- 
sition that by opening the door the main lights ere stitched 
off T , an<3 black out light is switched on. 

the niche of the generator set is illuminated by. two lamps, 
/h!cn arw placed on the front wall of the body and have a common 
ce.itch, which is placed at the side of the left lamp. 

, ; ..^ n _ the li S htin S panel is placed the push-button of the sound- 
..-lyaial for the connection with the drive. 

-cor grounding of the generator set is e special, grounding de- 
-to iii foiTii of q pole with a wire# 


japmen t of the workshop . 


era tor se’ 


) rackets are 


^ p e Heritor set is provided for producing ele ctri c energy, 

1 cnarging the batteries, lighting of the workshop body-room* 
J "“ >J deeding of tne special electric equipments . 

generator set ( fig.8 and 9) consists of the emine and 
’•* cfnerator PN- 10 J, which are mounted on a common frame and 

'-iinected to each other by an elastic coupling. 

iiie outside dimensions of the generator set aro; 
k ~- mm, width 04O mm, height 920 mm. 

.* ^ignt, ox the s^t# . « . . * , . TyO kg 

... *ao to r is xixed to two supports, fne ermine o rackets are 
'to the front support by two bolts. The rear support has 
' -’r i:a of a cast-iron housing, which is fixed by naans of two 
■ a to the engine fly-wheel ana by means of two bo. las to the 

non frame. 

one radiator of the cooling system is placed in the front part 
the common frame on a cast iron bracket. Two side posts ( ma- 
h angle iron) and two clamp rods adjust the position of the 
tutor. Between the lower tank of the radiator and the bracket 
placed a rubber insert for damping the vibrations, 

■the generator PN-lOO is screwed to the common frame ba means 
four bolts and beside this the two bo t ton brackets of the ge- 
r *-' ra to r are fixed, by means of pins which are driven in after 
Assembly and aligning of the generator and engine. 


■ pyyap wpyyyy PlfpJ 

ylld py gddp 
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i'ro.;, the centrifugal governor lead two pipes, one ox tnem is 
snnected with a fitting of the engine crank-case provided, ror 
H -, re turn oil, from the centrifugal governor; the- other one with 


p - screwed plug on z. 


he end nleads below the raiiator and serves for 


ving x. 


the surplus oil. 


th, 3 lower part of the engine is placed the rifting with the 
:• rains under the radiator for draining the 'oil iron the en- 




,nvine is connected b 


trol pump oi the engine is connect 
left hand petrol tank of the track 


floor along the niche aro 
t is sliding into position 
sitioning the generator oe 
f all the rod iafor one ..a. . 
frame of the generator set 


fixed rails. 


_ts no . los 


xmectoa 


wan o: 


V-tv thv 


v*\> h r*. ohw p j 


\j v r C'B bus t0 3 ♦ xf 
ust plus lands , : 


viuicn is 2, ns ai 


.he vo rtic 


i.ho online xs ox tuo 


fours tre 


f o r s x s f x o n c. ry o dots * tx on* 
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K i^po-c i xi ca t io n o f th e ongi no . 

r $cxi; mum output c.t 150 J r, p.m. HP. 
^yHjklor number. ...........a.*... 

cylinders boro, u iiii » ..a....... .»•» 

f isto.n stoke. mm . . „ . . . 

I rfmorassion ratio. ........ 


-ing order. 

sling system-. ...... 


U o 5 4'J 


O 0 t#o«oo 0 oa 00 * 0 <>ft?r 00 *i 0 


o a o <?» o a 1 £ ~ 4 *"’*3 

water cooling with 
fa rood circulation 


of the typ^. 


ft It ♦ 0 6 - 8*950 


opening for storting 


VJi Ui Oil 


| of the cooling system. ........... 1 - 

tion system. ....................... mix## 

v of the lubrication system, 1 4,7 


kVto 1 10 


-l) X iV*“ d „ 


diapnra;/!' xy 


us ea e 


)£ ih e tank , 1* ® ® 


?no r « © * » « 


v )i h-OO 


660809 0 05 


i i r - 

o e 6 « o ‘ -J- 


online ( f ig* 10 — 13 ) cons-iscs oi hij uj Imxk 


uock lower half of the crankcase 


cr:-.nk mac 


h„' . d cylfcin- 
u, f ly-wliool, 


ivo mechanism, lubrication system, cooling sysxom, iue,„ system 

of electrical equipment. 

.. cylinder head is oi cast-iron. It is fixed fa tlu cylinder 
. by 14 bolts. Between the head and the block is a steel as- 

kotos gasket. 

the cylinder block ox the engine is ..Iso oi >. et imn. Jn t.v 
-ft side of the block valve seats and guides arc arranged. At the 
front of the block is. fixed the timing gear cover. At the rear the 
fly-wheel casing is fixed. Inside the block the upper halves of the 
taein bearings and support of the beds for camshaft bearings - are.. 


i t-.Liurio On the 
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. The- lower half of -the crankcase is pref 
os oil pump, it has double bottom and thr 
bottom, are welded three partitions, which 
aont when engine running. 

oo tween the lower half of the crank cas 
is placed a cork gasket. 


10; - Engine ( the view from th_- c 
ir filter, • 2 - air filter connects 
an, 5 - centrifugal speed governor, 
1 pump, 8 - throttle valve control, 
and filter, 11 - fly-wheel case, 12 


gie.il: - Engine ( view from the g. 
1 - ignition distributor, 2 - spari 
nition coil, 5 - cover of the oil f: 
filler, 7 — generator. 
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!g , 12: - Engine ( longitudinal ®c 

- fly wheel, 2 - cylinder hood, 1 
.ppot, 4 - fen shaft, 5 - toxtolito 

- cranckshaft, S - crankcase, 9 - 
The crank mechanism consists of t 

ods aid pistons. 

The crankshaft is of steel. On tr 
ournals and four crankpins a.nd c.n 
ournals to ha destroyed by cjunin 
The main bearings are lined vat* 
Hoy, mark 3MN. Between the be aria; 
tHi r*v. wr'f.fliirsT v removed occoruin. 


for two comp 


The gudgeon pins are of tne xxo<-t mss -v. 
circlip each. 

The connecting rods are ox steel, xorged 
upper eye of the connecting rod i^ pr^u^d 
v»er eye is lined with low content babbit. 

The fly-wheel is made of cast iron and is 
of the crankshaft by four bolts, secured by 

fly-wheel is pressed a ring gear. 


the 
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The va Ivb gear mechanism .consi *s of a camshaft valves, val-g 
lillfrings" and ' tappets , 
l The c^nahaft is of sf eel forget, it has eight cams and three 
^Journals* x n the middle of the central journal is fitted the d rt- 
f’ vo gear of the oil feed pump and of the ignition distributor. The 
camshaft/ is driven by the crankshaft thro uh tho medium of the ' gear 


4, 


In the timimg gear cover is placed a spring loaded plunger, w 
which prevents the camshaft from axial movement. 

Tho exhaust valves are made of heat resisting steel. On the 
heads of inlet valves are provided annular grooves and punched 
tho letters "BP" and on tho other side of the herd , is th;. number 
tf|65Q4. 

The valves guides are made of east iron .,nd consists of two 
halves each, which are assembled into tho bos 3 kj3 3 -l "tl i : - 7 Under 

block at the right side of the engine. 

The valve tappets are made of east-riron too; to thj ne- 

cessary clearance between valve stem and tapped head, setting 
screw is fixed in the valve stem. 


ig.13 ; “Engine ( cross section). 

• - cylinder head, 2 - piston, 

- oil filter cap with the oil 
alter, 4 ~ cylinder block, 5 -oil 
•111 or tube, 6 - generator, 7-co n~ 
acting rod,, 8 - lever of the pe- 
trol pump, 9 - distribution gear 
aochanism. 


\; 

... ... 


i 


The clearance of the inlet valves are 0,25- 0,30 mm am of th, 
exhaust valves 0,40-0,45 mm. The valve are slid on v. Ive stems and 
§ge held in position by two split dollars each. The lubrication , 
(pibm : of the engine ( Fig. 14) is combined. 


m 
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ffce main bearings of the crankshaft and the- bearings of the cam- 
s ft are pressure- lubricated, oil other ports by oil splash, 
fho oil is added into the crankcase through the filler 5 fe ( Fig. 

which is covered with a lid equipped with a strainer, For 
lining the used oil there is o pipe., one end of which is fixed 
the crankcase draining hole and the other one leads under the 
H.ntftT* tf> the front of the Konerator set. 1'he pipe ends with a 


- Lubrication of the engine 
1 is forced from the crank c 
driven by the crankshaft th 


>il passes to the pump iron niu cj. ... utvwo^ *••• - •* 

ows under pressure through a vertical channel into 
one. From the horizontal channel the oil flows in. 
pos to the crankshaft main bearings t o the join li- 
ft, to the gears and from there it flows -down • co 
L crankcase* From this trough it is pumped b 
hrough there- borings into the crunk o^-..ring^ nc 
he crankcase. Ly the crankshaft motion an oil m 
hi dh lubricates the cylinder piston-walla, vulv< 
5 imn The surplus oil from the valve chamber flo' 


Ctlll 


cno 
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t hw right side of the engine to % valve chamber cover is con-' 
igeted the breather pipe 10 ( Fig. 10); the lower end of the pipe 
| w. - chamf ered, this chamfer aiming at the fan. The upper end loads 
liito a cylindrical casing, in which the : s;a -11 ' cleaner e trainer is 
located, vihen the engine is running the fan provokes a suction 
effect in the lower end of this pipe end fresh air is sucked in - 
to the crankcase through the opening in- th 
tube. It passes through . the crankcase 
so from patrol vapours and oahaust goo 
The cooling system ( Fig. 15) consists 
rotor- jacket, pump, radiator, fen, water 


lid of the oil fill 
nd vontil tc-s th- crank c 


block 


of the cylind 
pipes end dtu 


Fngino co o am 


ircuit: 
i. .tor h 


o is fixed on the same 
The pump is enclosed in 
block. Between the cylinr 


The water pump of the centrifugal to I 
ift as the fan and the driving pulley, 
lost iron body baited to the cylinder 
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pBcarings of the pump-body are lubricated by means of areas o nip 
|es throug, which .constalin is forced by greasie gun, 

■ The water of the cooling system is drained tlxrough two cocks, 
n . of which is placed in the lower part of the radiator and the 
tixer one on the pipe of the water jacket, 

%e fan secures an intensive- cooling qf the cooling water and 
f tho oil in crankcase. The fresh cooling air enters through on 
pening under the crankcase, passes round the engine, the water 
viler and escapes through the left door in the niche oi ene body. 

To improve water-cooling in the radiator, the redie tor is equip 
d with a shroud, directing the air flow. 


3 - plug, 4 - accelerating puaip 
6 - aain ne'terin_; systole cauls ion 
feeding ports for idling, 10- - 
valve tube, 12- -a Throttle- valve, 
gasket, 15 set, 16 - aain 

. econonizer valve, 19 - accele— 


. - body, 2 - air set for l a ling, 
hulsion tube, 5 - inner venturi, 
$oe, 7 - heat insulation, 8 - 9 - 
IgLe setting screw, 11 - throttle 
fa jaregulator: boring, 14 - paper 
Bpog, 17 - : feeding- valve , 18 • 
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Q^'- : .-Vr;a>irQ, : - ? vaS-: : 'rr 

|n actcring system air set, 23 - float chamber chocking hole 
||f24 - idle set, 25 - float, 26 - float chamber cover, 27 - 
life valve. 


p. The water pump end the fan are driven front crankshaft pulley 
■$y as ans. of a "Y" belt, tension of the "V” belt can bo regulated 
by setting off the generator. 

The fuel system consists of a fuel tank, carburetter, petrol 
pipes, petrol pump with sediment bowd, inlet tuba air filter. 

The carburetter ( Pig.- 3.6) mounted on the engine left hand sid 
and is fixed by two bolts to the inlet tube. 

The petrol pump ( Fig. 17) of the diaphragm type is placed on 
the left side of the engine at the bottom of the cylinder block. 
It is driven vy a com on the camshaft. 


Pig. 17; - Petrol pump. 

X - hand pump lever, 2 - diaphragm, 3 - pressure valve, 4 - secti- 
sent bowl, 5 - strainer, 6 - intake valve, 7 - can lever. 

Pig. .18: - Air filter. 

1 - fitting, 2 - central tube, 3 - eil container, 4 - strainer, 
5 - oil baffle, 6 - bolt. 

For checking the pump operation, and for primary filling of t; 
ifloat ch amb er, a hand pump lever on the petrol pump is disposed 
||jie petrol is equipped with a sediment bowl strainer, and upper 
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.id The air strainer filter ( Fig* 18) is destined lor cleaning of 
lll^ intake air from dust* The filter is fisced on a special bracket 

is joined by means of a special pipe with the flange ef the 
jg|f inlet tube. 

Electrical equipment of the engine. 

The electrical equipment includes: source of the electric cur - 
rsntj ignition system loads, starter motor with an electromagnetic 

swteh and aero thermometer contact. 

To the source of the electric current oolongs the a one rotor 
a 20 12 V, 18 A , which cooperates with .the relay governor and the 

storage battery of the type T 6 -STEM- 141 

The relay governor serves for automatic switching on t-xid oif 
the circuits-, generator storage battery,, for governing the volta- 
ge and a protecting the generator from overloading, It consists 
)f three separate devices: reverse current, relais , ox voltage re- 
gulator and current- regulator. The ignition system is of the but- 
tery type. The nominal voltage of the system is 6 V. in the igni- 
tion system is inserted an additional resistance Juntos th^ 

central svitchboaid. To the device of the ignition system oolongs 
on ignition distributor, ignition coil, the sp;-;rKijg ; t ,iu^ 
ignition switch. 

The ignition distributor, type K -15 or R-30 io " a 

a centrifugal governor ( ignition advance) . . The solving ox the ig- 
nition timing is automatic. With revolutions :>f the on.mne rising 
the angle of the ignition advance grows. 

The setting of the ignition is corrected by 


vance 


Each grade of the hand advance correspond 


'.v nee 


ingle of 2 J acconling to crankshaft rotation ana=- turnio.;; 


the 


distributor body clockwise the advance angle creases and by turn- 
ing anti- clockwise decreases* ^ 

The gaps between »peao4 contacts of the interrupter -ay bo m 
the liuits of 0,49-0.55 ■»- *he ignition coil of the type nl 14 
or IQ-4085 is des tinea to transform tho low tension current into 
high tension current, necessary for producing ap-rks in the P' 

|g ln £ Plug. The sparking plugs used for the engine ^re of ■ v 
: 'h r. M 12/15. The gaps between electrodes of e S5X 
be in the limits of 0,6-0, 7 an. 




\ 


\ 

J 


Y 

) 


\ 


/ 


\ 


J 



Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


On the ongi.no is equipped with a starter motor of the'MAF-4006 

pfYg' a-ga- ' ■ . : g:-Y - ■ . Y ■ Y : Y:Y : d ' o . ; Y' . ■' ; I, : v: ’ YY Yi.. 

sj^pe. When starting the engine the starter is switched on by the 
lllectreu-iagnetic switch HPB-H, the ' winding of which is calculated 
f||l» 12 V insteqt of 24 V. From the battery to the starter flews 
3 V current. 

The ignition switch, starter button and of air thermometer dial 
arc placed on the central switch-board. 

The speed governor is placed in the : right front part of the 
aotor in a special cast iron housing 1, fixed to the cover of the 
governor driving gear. 

From the front the governor' is covered by a special shaped lid 
8 in the neck of which is : placed the regulating spring. On this 
neck is mounted a mechanism for altering, the spring 
body of this mechanism ends with ipspecii head 4, b 
which the spring tension can be altered, thus the r 
the engine are kept steady in the necessary Unite. 

The mechanism of the governor works in the folia 
Haights 16 , jointed on pins 17, when rotating move 
Centrifugal force. There by overcoming torsion r. 
ing springs 3 push by their ends the sliding ring 4 to tno iext. 
Tne end fa so of the sliding ring is hardened on.: ground, which 
transmits the motion of the sliding sleeve to tho roller 12, to 
the lever mechanism of tho thro ttle valve drive. 

In case the load of the generator being lowered the revolutions 
of the engine tend to rise rapidly. The r.p.a. regulator acts on 
the lever 10 of the throttle valve through the sliding 
having the lever to tho left, closes tho throttls v Jv 
res the r.p.m. decrease in correspondence with prodot 
aits. When load increases acompaniod by a. corresp main, 
of r.p.m. the lever 10 forced by the spring 9 moves the right 
^hereby opening the throttle valve. 

One end of the regulation spring 9 is fixed to the lever and 
"oiler, the other one. to the screw for adjusting the spring ten- 
sion, Increasing the tension of the spring o . i • turnoff clockwise 
::;Naa, the pressure of the roller on the sliding sleeve rides who- 
Yebv th,> yuviinti lriR if the en/cinc rise. Turning the head counts 


Arran 


civ.o 
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3 . - Casing of the -overnor, <L - sliding sleeve, 3 - spring of the 
weight, 4 - governor spring tensioning .uechunisn body herd, 
o - threaded bush of the regulating screw, 6 - spring tension 
adjusting screw, 7 - regulator spring tensioning of the- pulling 
uech„nism body, 8 - governor housing cover, 9 - pull- off- roller 
lover spring, 10 - throttle valve governor drive lever on pivot 
pin, 11 - governor pull off. roller lever, 12 - governor pull off 
wller, 13 - governor pull off roller shaft, 14 - sliding sleeve 
thrustface, 15 - thrust bearing of the sliding, sleeve, 15 - 
weight of the centrifugal governor, 17 - weight pivot, 18 - go- 
vernor driven gear, 19 - stuffing box, 20.-' stuffing box- retain- 
ing plate, 21 - intermediate gear. 

The gear of the governor drive is taken off the cans haft gear 
of the engine. It is designed as' follows: to the right front part 
if the engine block a housing with a pair of driving gears ‘is 
bolted instead of the cover of the timing gear. One of tfaf gears 
^.intermediate) is placed on the shaft fitted in the wall of the 
fusing meshes with the camshaft gear. The second gear noshing v. 
§|ih the intermediate one is keyed, on the drive shaft of the go- 
l^rnor. The governor shc.ft r.p.m. is equal to the r. p.m. of the 
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is poxfo-Kcd ay neansbfdarw 

from ■ the . central switch-hat' rd. : T £d f f 

the B t hxmaured;^e£^les' are : fix|d:;’^;t^ ; ;:clianps Tto'dthaabl- 
3y front wall ta the caver of j the niche. One end af the armoured 
cable is fixed ta the respective valve. control levers, the other 
one- to the button an the central switchboard. 

Control of the choke valve is realized by ueans of a button 
Y,ith the inscription "hlR”, which freely ; slides in a guide.- The 
proper adjust control of the choke valve should secure its full 
opening, when pushing the button ta the stop. The control is ad- 
justed, by changing the cable length. 

The control mechanism of the throttle valve consists of a spe- 
cial threaded bush, immovably fixed jin the body of the switch- ; 
board, of a hand wheel, screwed into : the bush and of a button 
with the inscription "CxuS" and of on arours:- cable. The lever 
id placed in the hub of the handj-wheol. The button stare is joint 
with the a immured cable and is dxially freely movable. rotating 
the h on I- wheel countre clockwise cable drawnout the- throttled! 
valve closes. Rotation the hand-wheel clockwise the cable re- 
turns, forced by the spring into the original position opening 
the throttle valve. ■ 

The throttled valve is always fully opened when The hand whee 
is fully screwed in and the button with the inscrx ‘tion "GnS'* 
fully pulled in. 

The correctly adjusted control of the throttle valve uay se- 
cure. miniaum constant idling revolutions of the engine. ■ and ope- 
rating revolutions of the engine under load. a ho controi is ad- 
justed similarly with the choke valve control adjustment. 


The generator set includes D.G. generator . of the type PN 1> 
( Fig. 20) of the output 10,5 kw, destined to produce electric 
energy, used for charging of starting storage batteries. 

The maximum current, available from the generator is 85 A 
a voltage of 125 V. 
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generator, 
terminal box 
rheostat governor 


exciting. •***»*o8*«*«*i 

Kind of current 

u utput, kwt. < 

Hated voltage, V. ....... 

Weight of the generator, 
starting rheostat. 


The generator is a four polary electrical .uuchins, consisting 
of a steel housing with four main and four auxiliary polos, an 
aruature with a commutator and of a fan of a brush era, of a fron 
and back cover. 

In the lower part of the back ( hind) cover is box with 2 ter- 
minals. The winding terdhals are fixed to pressed in contacts 
placed on the board, covered by a steel lid. an the wall of thy 
lid is placed a table with the connection scheme. 

The voltage of the generator is regulated by rheostat 3 of the 
type EV-6,5. The starting rheostat consists of sonar, tc wire re- 
sistances, ends of which ere contacted 'to- the contact plates, on 
which move the brushes of the slider. The wire resistances are 
fixed in an enclosed frame. Th~ shirt is perforated- for dissipa- 
tion of heat produced by the res is tone ap. 

The starting rheostat is placed in the imovublo part of the ni- 
. che and is connected by wires with the shunt windings of the ge*- 
l^irator* , The wires from theb^enerator pcndd fromptha; . engine; 
lllion load to. the intermediate terminal box, fixed on the front 

pflitehboard., ■ • 


SHeI 
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iaSaiatral avlteh board 


•; switch d 21, 2A) serves for the distribu- 

tion of* the electrical energy to consumer units of .the workshopy 
Instruments end devices on the central switch-board ere fixed 
in a panel, which is fastened to the frame of the board by lat- 
ches and four nuts.' The frame, of the board has a metallic cover 
from three sides. For vibration damping of the board between the 
and the panel rubber strips are inserted, fh^- frame of the 
hoard, is fixed on the front wall of the body. 

On the panel of the switch-board are assembled: 

1) iiiapemater, type PN-70 for measuring intensity of the charg- 
ing current of the generator G 20, with, a dial 0-30. f 

2) «ero- thermometer foe measuring water temperature in the cool- 
ing system. | 

3) Voltmeter, type PN 70, with a scale from 0-150 for mejasur ten-, 
sion on the terminals of the generator PN-100. 


xrame. 


) xn the upper part of the panel under the cover are placed; f 
ses of the type PR-1 

Two left hand 100 A fuses are destined for protection ox th 
pnorator from short circuiting and from overloading, 
our 60 A fuses are destined for protection of the ch .rgir.g urr 
ircuits and. No.l .mid ho. 2 from short circuiting. 

Two safety 10 A fuses are destined for protection from, ahor 
ircuiting of the 120 V socket placed above the loft hand bond 
In the lower part of the board under the cover’s mra- placed 
locks of fuses of the low tension circuit. 

The fuses of the left hand block are inserted in; i, . 
the first for 20 A in the circuit of an external 12V socket 
the second for 10A for the lighting circuit of the niche 
the third for 4GA for the lighting circuit of the body' 
the fourth for 20A for the fan 

The fuses of the right hand block are inserted in: 
the first for 30 A in the charging circuit of the generator 
G/20 ' ■ ' I 

^he second for 10A in the ignition circuit of the engine . 
the third for 140 A in the circuit of the be. terry 
|J*he fourth for 120A in the circuit of the 12V socket, which 
i|mls destined for switching of the elect id cal stabilizer 
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boxes for 12V fuses, 2 - aoperaoier If the ;pn. r : ter 
r.c-r:) thermometer, 4 - instrument penal, 5 - ooo; to r 
6 - watch, 7 ~ main smutch, 3 - cm.pvjr::mter m ei. 

V, 9 “ voltmeter, 10 - ignition switch, 11 - exo rta 
■ throttle valve push button, 13 ~ throttle valve on 
il instrument, 14 - choke valve push button, 
besides that in the lower part of the p nal are alec 
,na -push-buttons; 
starter switching 
throttle valve control 
choke valve control 
ignition switching 

-)n the lids of the fuse boxes art* fix.d iuso-n.m... pi 
re nt i nd i c a ti o ns . 


- Central switch- board 
( front view). 
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Technical characteristics of the char/yina unit# 


po. of group indices 


" es charging unit char --in/, unit 

No.l No. 2 

1 - 2 . 3 4 5 6 J_ Q_ 

1 4*8 9-18 9-18 4-8 6-12 8-16 8-16 0,5-2 


charging current \ 

. 1 . 

intensity A I 4-8 9- 

■ uiauia number of \ 

L2V batteries in \ . , 

.-ueraos \? 7 

• 'Lnimut number of li?V 

• "lories tor charging 

€ secondary current^ 4 3 

• nun discharging \ 


7 7 7 


4 2 


’0 <- _ .Vviil C <£k 

3\ 

\ ■ 

12 j G 12, 6 

6 

8,4 11 

.,2 11,2 

lj ^ 

•j - resistance of 

thk 






p us tats, oah 

n 4 ? 

7 +a 7 +2 

17 +3 

15 +2 Id 


190 + - 3J 

0 a a stance of one 

\ 







17 

\5,5 +1 3 , 5 +1 

\ 

17+3 

7 r, + l d. 

r , j 

+ 1 . - * 1 i 

j. 

.90 +3 ° 

ouster of ni chrome 




auras of tthe rhea- 


\. 

\ 





>• V”t ; ^ 

1,8 

},0 3,0 

1, 8 

2,3 2 , 

O ,• Q- 

0,8 

as ch of no chrome 

44 

'I 

\ 

26,5 26,5 

\ 

/ A 

33 30 

30 

98 

Outside d 

\ 

iuonsions\ , rum 

1 






v- 

V- 

in mobile State 


in working 

state 



,, length 

feidth 

lieight 


is 
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22; - Central switch board ( serai assonbled scheme) 
fha workshop has two charging- units of the portable typo No.l 
(Jig. 23) and No.«£ ( jeig,«i4) » 


ag 8 23; Charging unit ( tot-1 view) No.l 
L - gjnel, 2 - rheostat, 3 - box, 4 - sup 


Fir; +24? Charging unit ( total view) No* 2. 

1 - panel, 2 rheostat, 3 - box, 4 - support 


Each, charging unit consists of -.our charging- -isenur ing rrou 
/which differ from each other by admissible 1 ch urging- .ns cncrgin 
current intensity. The weight of each charging unit 10 '..oout 


Charging or discharging the starting storage batteries c.n be 
•gurfomed in both of the illustrated units independently. 

The minimum number oxf butteries, which cyn be chur 0 eu -<t onc^ 
| as shown in the chart) is determinated for the voltage 120 V. 
*hon lowering the voltage of the generator only one battery can 

^9 charged* 

Bach charging unit consists of a box, instrument panel and 
llileastats* * 
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Margins unit box* 



xao charging unit box ( Fig. 25) contains the instrument panel 
.i- meostat ass emolies . The chargiuj unit box consists .a an up- 
■' r lb-war half, contacted by two hinges. The upper and lower 
of the Dox are tightly closed by nears of two locks and when 
-■ c- hpu --re are no led oy two slide o racer . 
xn the bottom of the lower half are openings- for cold ;ir ) : 'cool- 
the rheostats during the work of the chargin : .it. 

In the front wall of the lower box half is a depression with 
. ujiiii^s xor rheostat cranks, in tne o.ock wall is - rcss ion for 

nils with contacts, which are connected with c'blj to radar Is of 
ic storage batteries, Outside the box are welded a - the bottom of 
at lower box two tiltnble supports, which are held by spring do- 
. cgs . When the charging unit in o,. -oration the sup,.- > rts - are exp an- 
.1 sidewards and are fixed, by same spring devices. 

On the right hand side wall of the upper box half in-, id;, is 
xed a socket for engaging of the plug of the light cable and 
i the left hand side wall is fixed c. socket for svi toning in a . 
arg j-2Q V « 

On the panel ( Fig*26 and 27) are assembled: 

Two lamps of the type KIS 29 for lighting of instruments with 
light bulbs ( 28 x 5.)* The electric light bulbs are arranged 
in series and switched in the circuit across a series - resistance, 
stitch for lanterns KTS 39 

four amperaeters: for measuring of the current in thea charging 
and discharging groups, two amp e rasters with scales 20-6-20 A, 


nr is ft: 


re o oca an- 


ile and 
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two euaper-eters with scale 10-0-10 A for charging unit No.l 
three ampenaet era with scale 20-0-20 A on! one anperaetor with 
scale 5-0-5 A for charging unit No. 2 

4) Voltmeter with a scale 0-150 V for measurement of the terminal 
voltage of the charging groups. 

5) four fuses, type PR-1 for the protection of cobles'%hich are;; 
connected to the batteries from short circuiting. The safety 
are placed in two boxes, covered with metallic 1 likls. 

6) The main switch type PK-2/6Q is placed in the middle part of ; 

the panel* ■ , 

7) Pour evitches PK 2-25-N-2 are switched into the circuit of each 
charging-discharging group, they serve for s itching on or off 
of the groups for charging reap. discharging. 

On the back side of the panel on special bracket arc placed the 
reverse current relay for each charging group. The relay are de- 

stined for protection of tho generator from reverse currents in 
case that the voltage of the generator is lower than tno voltage 
of the batteries to be charged ( i.e. in case of origins r.p.m. : 
decrease or when stopping). 


: 


charging unit 


26; Panel of the charging 
unit ( front view) 
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IP across the additional resistance is adjusted to switch on s 
voltage of 185— 115 V and to switch off a' voltage of 78-88 V. : 
|he absence of the charging current in the serial winding. 

The adjusted, reverse current relais oust switch off the char, 
ing groups according to the following reverse current valves: 


xinum switching 
f reverse cur- 
nt intensity of 

,e relais. 


an xong* 

The reverse current relay ( Fig. 28) consists o: 
•ound core 2, with a slide! on bobbing with tno 
1 windings of the armature 3, jointed with th- 
ing 4, pulling off the armature from the core, 
yoke is fitted a setting plate 5 with a sottij 
for changing the tension j £ the spring. 

On the armature is fixed a contact forte, on it; 
: two silver mobile contacts S. Two screws fix 
;1g contacts 9 to the yoke insulation plate, in 
:s for setting clearance between the contacts. 
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Tho work of the reverse current rolais is based in a re cipro 
eel action of forces in the magnetic fioli oi the serial anu. 

siiunt windings and of the spring. 

When the charging unit and distributor sot panel is showing 
Q voltage 105- 115 V the external network is Oca.;, the snunt 
winding is under the rpinaiy voltage. The shunt win.! in,;; is 'dc- 
signei so that the current creates a .jfcnetic fioi! mognetizo 
the core which attracts the armature and relay contact c 
The serial winding of the relay is connected in such^a 
that the charging current creates a .magnetizing xlow of die a 
direction as the flow in the shunt coil. This inters 
ti zing of the core so that the armature is attract 
force to the core and the contact relay is clos 
If the generator voltage is lower then the v 
rage batteries, this creates a revers 
and a magneti c flow of o ppo 
, in the shunt coil, the 
the core demagnetizes 
re and. opens the relay 
network and protect 


25 

80 

175 


the. contests = is constantly dravEipoxf % a.. apf&gl 
upward;. The spring is fixed by one end on the end. of the. armature 
by the second one on the end of the setting point e. 

-For adjustment of the- clearance between the armature and the co 
re is n limit eriO, made in fora of a frame. .The hrir gap between 
thw armature and" thcT coi T e'hvith“the- -contorts -.opened, nay. bo rodue - 
ed or increased by bonding: the limiter. For easier work the 
ture. is connected with the yoke by moans of a c ole. 

The shunt windings of all relay are of wire ox the lane PEL, 

*5 0 , 23 no. 195 mm long with 3300 and with a common win.iing re- 
sistance o>f 82 +3 ohm • 

For the serial insulation is used the wire of tiu —ark PLLBO 
The serial winding are as follows: 


20 ik ... v . 

3,05 

8 A 

1,81 

4 A 

1,25 


fi wir 


of relay 


longht m 






30 : ■ Rheostat with the po reelain 

J . Fd £■ charging the ' , resistance ■ s ervei 
re* end of the drive screw 3 » Wien tfi 
lover la folded* 

s . In me rheostat; with two, tubes th 

-flow _ though, It* 


otioni 
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; When discharging the batteries the reverse current relay ■■ uo ep : . 
Jpt work os it is s witched off the network, 

| The rheostat ( Fig. 29 and 30) in the charging-ais charging groups 
|srve for regulation of the charging - discharging current iptoh- ; 
^ity when charging and discharging batteries. 

For charging .pnd discharging any number of storage catteries of 
different types in each charging unit are four separate rheostats 
Irio rheostats of the 1st, 4 th and 8th group have orxo porcelain 
due each and the rtieostetf of the 2nd, 3rd, 5th, 6th and 7th group 


us -two porcelain tubes 5, each 440 ram long, ' 0 60/50 or 60/40 ran. 
.s rheostat resistance serves a ni chrome -wire ofn corresponding 


game ter, wound on pipes. 


ip » 29;Bheoatat with the usual porcelain tube. 

slider, 2- guide, 3 - drive screw, 4 - nichr.^ 
seisin tube, 6 ** crunk of rhcost&t 
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Fi.-~> 31: - Wiring diagram ol ; tn~ cnar 
TT s> itch PK-2-25-H2, 2 - switch PK- 
4 - fuse PH-1 with a mounting 10 A pi 
<:ance of reverse current relay, 6 - a 
voltmeter, 1 — distributor socmet plu 
10 with shunt, 9 - ammeter PM 70, 20- 
0 - 150 V, 11 - relay of reverse curre 
of' reverse current 120 V, 8 A, 13 
switch V-45, 15 - panel light, 16 - x 
3 tat for 8 A, 18 - panel terminal boa 
20 - casing terminal box, 21- coxitac 

When slider 1 of the rheostat is 3 
rheostat resistance is practically z< 
position the resistance is at the mu: 

The charging unit ( Fig. 31 and 32, 
set through cable plug socket onnthe 

Installation of the charging unit 
flexible A0L or LPBGS cables and con: 

copper wire lead through porcelain 1 
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7A0/ 


*■ Yrtrituin./" 


(. I /"x io jt~? „ 1 r 

" 'I ] 


f- i A i 


5 ? r , . —I 

} Tli ! jr ; A } 

h'B r hi 4 iy ! 3 


r°J < 



WvVy-- V 




1 r ic: 1 
! 6 id,\ 
i 

..! > 45.1 


i U ; v , ,y : 



*■' rK-', } -t>o 




7 ?bV— 7 ki 5 >\ 


; 18 « UK- 2-60 


: k U4.f..X 

i i / ! 




“ ' f ! 


Jfy-tf} c? rj f 13 c ’ r J 

gg ^ t 

t J r» P /P ^ ^3 


• ft) 


rant, , 9 


(, 0-150 V, 
or fevers 0 


rh cog tot 


32:- Wiring diagram of charging distributor or. ho. 2. 

• switch PK-2-25-H2, 2 - switch PK 2-60, 3 - fuse PR-1 for 60., 

■ ~ fuse PR-1, 15 .u, 5 - additional resistance of verse current 
r.-sirvi# 6 - additional resistance o± tit- voltmeter, i - a is til bu- 
err 30 eke t plug, 0 - ammeter Pivl ?0 20-0— aO wim suun t, 9 - am- 
retor PM 70, 20-0-20 with shunt, 10 - volt muter Pm 70, 0-150 V, 

,51 .« relay of reverse current 120 V, 25 A, 12 - relay oi revm's^ 
rurrent 120 V, 4 A, 13 - lamp resistance, 14 - switch 1-45, 15 
eaiel lighting lamp, 16 - rheostat for 16 A, 17 - hr. os tat ?or 
12 A, IS - panel terminal board, 19 - plug socket, 20 - rheostat 
lor 12 A, 21 - casing terminal box, 22 - contact panel. 

The current flows from plug socket to lower contacts or the . 
EK-2-60 switch, to which are switched tile wires from the socket 
of portable lamp. The portable lamps may therefore be lit regard- 
less of the S’, itch main layer, position of the charging unit. 

When the main switch is switched on the current from the plus 
terminal flows in two directional to the voltmeter through ius 
additional resistance and to the reverse current relay. 

The current from the reverse current relay terminals is flowing 
in two directions: through damping resistance and switch to the 
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Vw# toX*- 3 .. f 


.be and whej 


cried on tor 


rging through series and shunt coils of the reverse current 
ay, through addition-1 relay resistance, switches of the chai 
groups, arapermotor shuntf , fuses, terminal boards rheostats 
panel terminals storage batteries. To the minus terminal of 
main svitch the lead terminals from the voltmeter, lighting 
bs and the group, switches of the charging .groups are 'can- 
ted. A minus c...blo is leading to the panel where all minus ter- 
...Is are connected. 

In each group there is a charging end. discharging n.-tv/ork, wi 
be sv. itched on by charging position of tn.e switch lever. 
i,Vi th the upper position of the snitch a.v,r . on., rging not- 
;.c end with the down-position the discharging e. .twor.'x is smt 


...;twork, whicl 


>rd is switch- 


men dis charging, 


is flowing 'through 
ometor shunt to the 


minus terminal on tin panel end to .the 
.me batteries » Thereby the anporeemater 


moposite direction according to the revere,. 


eo rk. 


Lng tli- switch lever to the right or x- 


chod off. 


r nal plug sockets assembly « 


assembly of ektornc.l s\ it on- plug soeku ta ■> .-•x&.p^y eon 
isas of two special plug" : sockets 120 V, 5*5 .» for e .i ■ enmg of 
. e. charging unit and of one plug socket ox 12 V for smccning 
.: th- portable lamp. 

On tho node of the 120 V switch is a screw thro act ior screwing 
on of cap nuts of the* plug coupling 4 ( Fig. 34/ :)i feeding c .bleo 
of the charging unit. When the cables uro out. ox ,».uv.nt -h 

plugs sockets are covered with screwed on sped x lido 1 (Fig* 
protecting the plug- contacts from mechanical d-m-ge, iron pe 
tertian a£ moisture, mud |rd foreign matter, which may prove 
short circuiting. 


/ 
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4 


|g .-External plugs-socket assembly. 

'47, 2 - 120 V socket plug, 3 - guiding plug, 

, ff - plug socket for Id V. 

-u each plug are two brass plug con%.cto 4 —ad 
, which, secure polarity of tn_- .,ngagjni-,aiu 


contacts 


Hi., St be A 


;uicU 



f§ UH.lI i 3 - i 

in:; unit u 


- Connection cities ana 
,1b. for connecting in, d 
- cable for connecting 
iy 3 ~ connector for into re mnec 8ng o 

ig oupling, 5 


a ,g i i ; t't G- 
r , •• 8 J CkotG 

4; ‘.f: jrloe 


cl:iiiDS 


— ‘ H , n .a] H f ,i nr. ' ■'& V" lilg Ui 

■a, tent ( Pig.33) -s destine m „ - ^ 

, , . ^ -,■},. g T , -u !h 81 X 1 CL. 

mg table and storage oatterieG . n&. nee 

' . 1 ‘ 41?' X 1 e - - • -! n ^f~7 

r: + - , lent* 3,660 mm width, 4. '300 end oapd^ 
dimensions oi trie tout, anw •*<- » 

2000 mm. , , ..••*> n ,* i 

In, tent it rectangular t,rp uiin tent, te eat, ; n, , 

dc walls are sewn. In the aid, wall H ine *:-l a,r gnes, 
-e cut, in both left and right » e.xs is on, — 'ggg*g 
,w openings ( in case of necessity) can be 

>id panes. 




J 

') 




J 




\ 



iulin co- 
; niche. 


ig. 33s Tent. 

- stretching ropes, 2 - metallic tabular posts, 3 - tent tar- 
paulin , 4 - window blind, 5 - door, 6 - celluloid removable 
aridow, 7 - main stake. 

■Ma the mobile state the window’ are placed in a Tarpaulin co- 
?er, which is hung in the tody on the front wall ox one niche, 
en the left and right walls of the tent near tn: body § door 
■a th foldback tent is provided. 

The complete tent assembly includes metallic too uhr costs 
mm high; they are destined for supporting 1 -3 -a wall anc 

n« stretching the tent. The pointed end ox the post is driven 
. -. > c o ground, on the other and is a plug, which is introduced 
iito the opening of a leather reinforcement ox the cover. The 
> tugs of the posts, when they are placed in the tent, art.- pro- 
vided with wooden extensions, to which are fixed the loops of 
.-x. i '-etching ropes, which are connected to tne n ^n o wane ciiv.ni 

into the ground. 

Moreover, the complete tent assembly include s four laigo 
•in y 22 small stakes with welded on cross pivots for tno fixing 
v ■ pnt stretching. 

During prolonged standstill periods ox the workshop, the 
t „nt is to be kept in the body. 


-reduced 


inches. 


In the body are placed two benches ( Fig. 36) , which are 
destined for arrangement of the equipment anu syumng ox tools 
instruments, accessories, materials and spare parts. 




Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


. - upper desk, 2 - drapers, 

- wooden flap, 4 - metallic 
oint pin, 5 - niche for 
facing of the charging unit 
nd vessels 


Exterior dimension of the 
benches: length 1460 mm, 
width 606 mm, height 900 mm, 


in and glass plate, 


37:- Storage of pore 
the' drawer* 


The benches consist of a frame, upper desk ana draw- ers . 

%n the lower part of the left bench are arranged two opened 
niches for placing the charging unit and in the lower part of 
right hand bench are two opened niches, for placing three corn, 
hops and one tank and two closed niches for placing electric c. 
les of the charging unit and connectors for interconnecting tn 
batteries in groups. 

On the Fig. 37 -40 is shown the arrangement of tools and a 
cessories in drawers. 
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#|1 - 43 - . } 

1||; I‘he cover of the chest is hinged and opens -upwards* To pre- 
jll tyents self-opening when driving it is secured by tv/o hojeks. In- 
jjr side the chest are two holder blocks lined with felt, % the ! 
r blocks arc openings corresponding to. ‘the bottle dimensions. The 
bottom of the chest is covered with felt to prevent thj bottle 

p'M. ! 

I from breaking. . ■ ■ j 


J. 


\ 


Cupboard for household utensils. 

The cupboard is destined for storing the deeping h mmocks, 
wnshstc'nd, first-aid outfit, 'drink-water tank, gasmask a, rubber- 
boats and personal 'things of the craw. 

Overall cupboard dimensions are; length 600 .mm, width 560 mm 

and height 1420 mm. 


Vontilato r« 

J ‘he ventilator is cos tinea for ventilating th body 
The ' ventilator consists of a body, electric motor, fan 
-hrta of the ventilator, 

hie ctric mo to i' MV - 42 


f the shot 


Hated voltage V, 


|v. :tod input wt. .1/5 

H.p.m, under load a voltage 12V about 1500 

ha one tor of fan mm———, 3<^o 

hi ruction of rotation. right 

from the outside of tile body tn~ >pen.ing far tr- 
ad by c ... pocial cowl. 

The fan is started by means of a switch placed 


cov ,r~ 


iront 


IV, Special equipment, 

Electric distillation apparatus. 

The electric distillation apparatus ( Fig. 41, 42) serves ror 

producing distilled water. 

Data of distillation apparatus; 

Tank capacity. 1. 8 

Output 1/h. .....1,5 

Output of electrical heating; element, v/att. . .1300-1500 

Voltage V. 115 -laO 


■ 


i 


H- 


PI® 

h 

' 


lii 
8 li 
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The distillating apparatus consists of. bottom part, Iowa: 
tank? upper 'tank, cover, cover-collector and heating demon- 
t The heating element is made of ni chrome or ifeCrAl- alloy- 
wire threaded through porcelain isolating heads. The ends ; 
the wire are connected to contacts on a porcelain block. To 
contacts of this porcelain block are also connected the end: 
a line which passes through porcelain bushes arranged in tn 
bottom part of the distillating .apparatus . fir, line has on : 
era a plug for connection with the current source. On the d: 
or; placed two layers of asbestos on top of which the hoati: 
c xenon t with the porcelain block is located. Th>_ disc toad] 


cur 


retried distilling apparatus. 

- drain cock, 2 - water gauge, 

- rubber tube, 4 - by pass 

ck, 5 - upper tank, 6 - clasp hook 

- inlet fitting, 8 - cock for 
uining distilled water, 9 - lower 
nk, 10 - bottom 


■which Lis ,#bn 


The upper tank is fitted with, a > by-?pass .cocis 
he ctfid with the. inlet -fitting of the lower tad 
tube, inlet pipe 4 ( see? fig. 42) and drain pipe 
surplus water is drained. When working without 


: \ 
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ends of the pipes 4 and 5 are connected by deans of a rubber 
tube* The upper tank is covered with a cover and fastened to 
the lower tank by means of three hooks. Between the tanks a rub- 
ber packing ring is inserted. 

The distilling apparatus standing on a special frame with a 
steel- asbestos insert in placed on the right; hand bench. The 
steel-asbestos insert protects the bench from excessive heating 

Among the spare ports of the shop is a spare heating demerit. 
For the work of the dis tilling apparatus: it is necessary to fill 
the upper tank with clear water, open the by-pass cock and fill 
the lower tank up. to the upper mark of the water O augo ( 3 lit- 
res). There after the upper tank must be .refilled up to the up- 
per drain pipe. 


Fig. 42 ? - Dismantled electric distilling apparatus. 

1 - ibwer tank, 2 . - heating element and iuG tol didk. ? 
tank, 4 - inlet pipe, 5 - drain pipe, 6 - cover, 7 - 
collector, 8 - separator. 

Slide a long rubber tube over the pipe of the cove 
and insert its other end into the filling neck o.l th*. 
o-f a bottle for dyis tilled water. 

insert the pl’/ig of the lino of the heating elemen 
distilling apparatus into the 120 V socket. 

After 40-50 min. the water in the lower tank s,tar 
and steam reaches the bottom of the upper tank fillet 
wafer* Here the steam condensed into water which xl- 1 ' 
the cover of the collector through the .rubber tube i: 
or a bottle. ; 

During the work of the distilling apparatus it is 
to' observe the level of the water in the lower tank. 
watoT iowi ri r vn s to the 4 1 mark of ths Winter g— u^,g 
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\ 

J 


\ 



must b 


opened and the lower and upper tanks r 

I pier.. as: paid above, ■ 

Wiilt the .‘.water in the upper tank gets too hot it m 

ssprb: ! 

|jp|y cold water* t 

i| Attention must be paid to the fastening of the o 
| to the contacts of the distilling apparatus they l: 
| from time to time so that always a good electric co 
• $hen tightening the nuts it is necessary to prevent 
I' tact from turning otherwise the wire of the heating 


Periodically ( at least once a month) the distilli 
it be dismantled, washed and the upper and lower t 
co scale and sediments. 

If there is water piping near the shop the cock ox 
I may be connected by means of a rubber tube to the 
the upper tank. Remove, the connector tube from tim. 
i slide on it a longer tuhe the end of which passes 
;er tun and. regulate its quantity so that it flows 
upper pipe without overflowing the upper tank. 


and distribution of elec 


r plug. 

.s inside of the tank is lined with rubber lay 
corrosion by the accumulator acid. 


lectroiyte or distilled water 
tank, 5 - rubber layer 


Dank for bthj 


J 




A 


/ 


\ 


J 






% 


J 



fc- Jhw- cover has a filling neck which is. shut by an .ebonite plug 2 
Jjc plug is secured, by a special lock 1, When the lock is closed 
J|ts jaws engage into lugs welded to the neck and press the plug 
down, between the plug and the neck is a rubber gasket. 

The outside of the tank is pointed with gray acid resistant ena 
,aol point. 

jiftor every use the tank must be wiped with, clean cloth soaked 
with a 10% solution of sodium bi carbonate • and the metallic parts 
of the fastener must be smeared with vaseline or solidol to pro- 
tect then from destroying. 

To protect the rubber lining from destroying it is forbidden 
, I fill the- tanks with electrolyte of a density higher then , 38 
or clean undilutated accumulator acid. 

The temperature of the electrolyte must not oxcoou oO 0, uocuus 
ai; her temperature would destroy the rubDor lining. 

The vessel for propairing the doctrolytu is of the same constri: 
tien as the storage tank for the electrolyte , but tn„ cover nns no 
Tilling nock and is fastened to the vessel by twelve colts. 

VTnon prepairing the electrolyte th_ cover is removed. /■ 


ess el for prepainn( 

- rubber layer, 3 - 


o luti o 


s o ak i ng wi th a i c a li n< 
orators or accumulator 
be wiped with cleaning 
bicarbonate, 
erves for pumping elec 
o the storage botterie 
wooden box. It consist 
two rubber hoses 4, pi 
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pr fittings and; endpieces j'5» All details which come into contact ' ' 
P .with .elect roly to are made of ebonite. 

s' When using the distributor it is necessary t) remove the 
plug from the neck of the tank, insert instead of it the plug 
-.1th the fittings and rubber hoses. Secure the plug the lock. 
Shut the drain valve of the reuucor and pump air into the tank. 
Insert the ebonite end piece, with the hose into the accumulator 
bet •eery or an other vessel and turn the head of the end piece. 


electrolyte will not flow it the ] 
& air is leaking, in this case it 
.g or insert a rubber packing ring 
for extracting of plates groups a 


The jig \ lag. 4o; serves wr 

Is of storage batteries, when these being 

4 special double, scissors type extractor. 

: i| double am levers are welded s harp- edge j 
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\ 

J 



- Jig for extracting 
of plate groups, 
for extracting of plat 

2 - packet of platc- 

3 - ebonite container 


ji ff, 47 » - Storage battery fastened to the board* 

1 - storage battery, 2 - clamp, 3 - board, 4 - guid 

junior to extracting of plate groups it is nc-cess 
the storage battery for dismantling: dis charge it, 
iv to, remove the cell connectors, the sealing ooupo 
covers* ihe jig is applied on the terminal posts an 
is lifted. 

After US a the jig must be wiped .with a piece of 
10% solution of sodium bicarbonate, ihen it must "bt 
longer storage all parts of the jig aust be lightly 
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■ ; s The board \ ■ Jp.g« 47)|oerves Dr fastening 31 the storage batt© 
when the plate grDupli arc to be Infracted. The board has eagre 
ve within metallic guide in which slide c leaps with gripping lips 
She storage battery having been prepaired for dismantling is 3 
put on the board, the clomps are applied to the edges of the con- 
tainer of the wood box and tightened by turning the screw. 

Then apply the extractor jaws to the terminal posts and restin 
with, feet on the board remove the packet groups from each cell. 


for extracting the covers 
.1 storage batteries. 


plugs for covers of single- cell 
»c.ga batteries 6-STEN.140 M, 2 - plug 
covers of storage batteries 3~2>TE-30, 
STS- 100, 3-STE-112, 3 - spider, 
plug for motorcycle storage batteries 


which have threaded hole, 
ling compound from the c 
■and remove the cover fro 


chanin 


re* intended for drilling off the coll 
.ccumulator batteries. The station id 
•one batteries 6 STEN-140M as s well ps 


Tubular drills ( Fig. 49) a: 
onnectors when dismantling a- 
quipped with drills for stor 
or other types of vehicle batteries 


Fi g. 49:- Tubulars (drills. 

1 - drill for storage batteries 

6-STEN-140M 20 x 16 omf . 2- drill 
for accumulator batteries 1'6 x h 
mm , 3 - drill for accimulator b 
teries 14 x 10 mm* 


For wo rk the clamp 
smear the stem with s 0 
tro of tiie terminal po 
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the contra of the- tubular drill into tlx 
ainal pest. 

Molds ( Fig. 51) are intended for wo 
negative. posts of vehicle storage bo.tto 
filip the i- - o Id owor the worn out post 
post by aeons of a carbon electrode unt: 

is not quite full it is nou 
welding is done, reuove the aold and fil, 
lo to the proper height. 

Stampers ( Fig. 52) servo for tanking < 
terminals or posts of storage battorias, 
the required sign on the terminal ..nd .a; 


chuck 


handle, 2 - mold with 
u old with sign " +" 
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pound 


j - cover , 2 - landlo, 3 - elec- 
tric stove, 4 - h-.ndle 


The holder of the carbon dectroae V "-L‘ig» ?4, oo « 
soldering lead parts when repairing or osso..tbxxn 
teries. The holder set includes the holder with - l 
the clamp with leading cable. 

The holder consists of a tube with a wooden h-^l 
the tube is. a hole for the carbon electrode, the 
•eaded and a. cap with a contact is screweu- oft it. 
’od and a spring which pushes it forward. The rod 
>a by a pin. By means 1 of this pin the ?rod can be 

The lead passes through thos ctap and is solaere.- 1 

.ch is pressed, by the cap against the tube thus c 
■>+nf»+ uri.th'' the tube is secured.' The Other eMs of 


to rage 
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fig* 35 1 ~ Soldering of th 
no ctibn between the demon 
means of carbon electrode ] 


3 - assembled hoi- 
;e battery 


Prior to soldering it is necessary to insert into 
'bon electrode of/6 - 8 diameter, backing the r o \ 
'Strode must protrude at least 1JO am. 
insert the plug into a socket and apply the cl r. 
ch is to be soldered or tw the b<ase of a uni vers 
Touch with the carbon electrode the part which is 
-s forming an electric arc which will molt the 1 j 
'[te electrode a little into the molten lead an. I c > 
.ting sinulatneously the lead of the part and that 
.d s old or. 


U is necessary to remember that the snorter is th working end 
of the electrode and th„ decpei* it is sub merged into the molten 
load the greater is the current consumption during add wring ana 
the discharging of the storage batteries, 

during normal" soldering ( by moans of a 12 Vmio"om lo ttery) 
the current intensity must be 40- 50 ... If the electrode is short 
and is deeply submerged into the molten load the current intensity : 
can roach 100 2. More over in this case the electrode will bo rod 
hot and burnt quickly. A certain skill is therefore necessary for 
good and economic soldering* 

When using the carbon electrode holder care roust be. taken not 
to touch the clamp with it and to avoid closing the circuit between 
the holder and the clamp across the soldered part, metallic armour 
of the bench or ..metallic ladle, because this will entail damage 
of the station equipment. 

It is recommended to let the engine of the generator set run 
during soldering in o rder to prevent the accumulator battery' from 
discharging too much*- j . 


/ 
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real t 


Work 


rvi cin 


work shop 


; or the work- 
station shoul; 


ounce 


water-supply or a well) 


.0 summer* 
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To the loft of the truck-car the ground must be leve-llea and 
there the tent is to be raised* 

In the tent put on the ground pairs of wood planks on which the 
-storage batteries are placed. 

In the tent are also placed open boxes of the cr-...r>n; ana ais- 
charging units and unfolded t able , on wnich the accumulator a-tb- 
rie|| are anspected, received, repaired and distributee.. jour the 
ruche of the right' side of the truck body -bive. into the &rounu 
t?|:e earthing pin and join its lean to tne via-, nut .1 th^ ,'ck.u . 

-f the right side fuel tank. Pour water on the ground ■■■rounu- tne 
grounding stock. Connect the. charging, and Us charging unit to the 
block of o eternal sockets by means of joining cables,, but n..,j s uo- 
r, : ,u batteries which are. to bo charge! on the planks , arrange them 

into groups and connect then with the aorresinii-iH;. “4* 1 -- 3 

ph-omni? and discharging unit. Fill the engine at 1 tne genera - 


charging and bis 


>32 3 c t with water, oil 

and start it. 

o set its revolutions c 

•.rid tho volte g; 

mi tch on the main sy itches on the ecu 

omuls of the charging ■: 

ind iischargin. 

Dug switches of the cr 

aarging and 2i: 

n tensity of the chargii 

iq or Jis cha rg 

'to o'! C 3 p 


when the charging or 

iio charging o 

-■ rrj shod switch off th 

o g ro up s vox t cm 

• n, charging and uischa 

r,_inef unit, re 


ho genera - 
uina warmed 


ng uiu 
aunt L 


;ine, switch on the rheostat of thu Ph-lOo goner, 
tch off the s itch on the central switch board 


u ud an.! on the 
icccsivuly the 
;.t regulating th< 
; a sans of rhoo* 

u b ttories is 
■ in a .itches of 
lutions of the 
o r exci tor 
, ste’o the on- 


: ' ,XAiU9 , „ ,, . 4.. n+ no gno bv 'the dhole crew 

Raising and pulling down ox one uun, m am k, 

of the station. , ..... 

For raising the tent it is necessary: to loose ou... - 

te*o tho tont town jc n u the truck, unclosp the celts enajxt - 
-rcw the tent ef the bag. Then fcsten tho terpuulxn u tnU o . 
en the left side of the truck body by aeons of a spe.Jiol for - . 

the hide walls to the side of the truck. Unscrew two wing nuts ^ 
tho plonk holding the tubulor posts and take then oat. nsse^e 

the bur posts, insert then into, the holes in c g t h - c 

+b , + ., nt majk on the ground the places where the lower ^cu 

the tent, narK on , ^ .. r)Un d and erect the posts, 

posts are to be erected, dx tJ hoi * ° 
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Slip wo o ' „ ondpi 
slings of rope in t 


is on tne uppc 
wood end piece 


icr on.r 


ave into 


kes at a distance of 1,5 - 2 n fron th„ posts end 
to them. 

fasten the apron to oho hooks of dho protect! u 
motor- truck body, fasten the- buckles at tlv. corn, 
door and bind the tapes of the side walls to the v 


en the hooks 


one span e ,.nds 


. o the posts, span the bands 


Put the windows into 
ri hit end side wall of ' 


the openings 
;he to nt vd th 


XI 6 Ip 3 - 


f the ventilation is insufficient release . th 
,.aat and roll it up or take out one or corn v 
ho folding of the tent is tone inversely. Tha 
irrto the bay. The long f la. >s are shut first, 


ate snort unu erase 
spare wheels batwoc 


oa rs secure 


it into 


proper pr~co, 
sts are dioaantlod put 
by means of wing nuts 


.round and lightly 


witn a one or 


,cing of venerator Set, 


air the yen- 


. . u J I o \J 1 


I - 21 


Chock the resistance of the insulation |i tdu. . • ■ r. .% vvin:-- 
ing by moans of a no goniometer for 5 00 V. if the rests t-..nce is 
lass than 0,5 megohms it is no cess ary to dry off thw generator 
during. 5-7 hours loading it with a current of intensity 60 - 
SO j.k at a voltage not exceeding 60 V, ior this purpose svdtch 
on the charging unit. 

Check the fastening of all parts of the generator set. Check 
the quality of the contacts on the generator ana engine, 
inspect the working surface of the commutator ox the generator. 
Check the brushes of the generator. 


/ 
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it 1 


a 

iii 


1 ta_ flexible coupling Dotwe an the online end the gene- 

rator, check the tension of the fan driving b„lt. 

Fill the radiator with clean water up to the relief pipe neck 
. tno close the radiator filling neck with the cap. 

Check petrol amount in the truck fuel tanks -ni refill then 
if necessary. 

Refill the engine with oil. 

Lubricate the bush of the angina water puap with so lido 1 
eheck lubricant content in the l „• rings of the mac tor* 

Add to the distributor shaft 1 -2 oil drops 

Slide on the exhaust pipe a vertical st ck and fasten it 

irtirxo of generator set. 



/ 


Fill the float chanber of the c .rburetter with 
the lever of the petrol punp. 

'“'lose the throttle of the caburottcr by turning 
of the throttle control on the central switch’s: 


0 Or J 1 * t J Ul-ipi.il/ 

:h.„ hanl-whee] 
cl 4-5 tines 


-n anticlockwise direction with drawing sinultaneous 1; 
button. 

/lose to 2/3 the choke- valve 
switch on ignition 

Jepress starter button and start on .ine 

dae engine having been started release the u.y.-. v. Iv 

ot yield la speed of engine ( 800-900 rev olutions/ . J n) 


xne yus 


n 

und 

3 lQX' 

'X 

a T 


in.; 



■n 

3t.;I 

"tod 

ro 

1* 

0 

y e tho cno a e 

v. law ba 

atton* 

ii' 

ina 

( 80 

0- 

O ) } 

rev olutions/ 

min) , ba 

i naans 

el on 

tho 

■ia" 1 

,3 

U 

utton n! her: 

; up ao "i 

co r 

- 

• 10 

eiiin 

to 

L 


water ’ temper . 

LuLXHf J 

50-60 J C 

I 

liclu 

i and 

i 

, J 

) 3 

on the right 

DUO 81 ‘ 

:.S to 

0- 

•50 r 

1LU 0 

po 

n 

8 

hatters below 

th| : n tri- 

1 j f ti: 

io rd 

eh 

ii. 

f 

loo r. Give fu 

ll speed to 


the engine releasing gas button and closing h ..nd wheel and then 
slow down the speed until an idle, run with 1550-1600 RPfla is ob- 
tained. 

9) Adjust voltage to 125 V by naans of the generator exciter rheo- 
stat. S itch on aain switch on the central switch board and 
switch on charging units, distillator and boilers. 
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-) 


de jnerator set operation . 

While tho sot is operating it is necessary to watch tho aero- 
thermometer arid tho electrical- instruments , on. tho central switch 
to oitl, Watch prater* level in the radiator and refill with water up 
to the relief ; neck if necessary-* Take care petrol not to leak from 
tn„ carburetter or petrol piping joints. 

iit normal operation of the set with full load the engine should 

run at 1450-1500 rev o luti ons/nin. 

Water temper, turo in tho engine* cooling system should not oxceea 
?0-95° C. If water temperature is higher then 95°C and the right 
eel., is opened to 40-5,0 mm-, it is necessary to stitch off some of 
lords ( up to 50%;/ and lot the Sat operate in these conditions 
tor sain time. If water temperature falls aown to no.a~a- ona j-O-.d 


successively increased. If 


'ter temoer-ture 


ins again 


ova normal stop engine, trace and ropei 


cover of 


;he niche floor sho; 


ting. Correct cooling of the motor may b, 


Vo 4 - 


3 floor cover is closea* Jxoep rcc. 
end ampermeter in the limits of 1< 
mtrol generator voltage by means 


dings 


the excite 


ha current exceeds the tolerated limits lower 
ff groups of charging unit or swi toning off tL 


-olta. 


vd s' .-itching 

I is tills tor 


Watch temperature of the goner tor ana bearings. t-mpei- 

are of the generator-body should not exceed 70 . -^ap^rc-tu 

o is higher than the tolerated limit, open th- rign^ «ii^g Ihe 
iche fully, let, the generator cool down and close it again. 

Charging current for the storage batteries of the set should be 
a the limits of 8.0-18 A depending on the condition of the ^batteries 
nd on the number of switched on units ( ventilators, Doilers or 

■ighting) • 


wing of the 


ng of the engine. 


To stop the motor it is necessary* 

1) lleduce succa ssively the load swixching off ch..r 0 i e 

unit, distillator or boilers. 

1 ) Switch off main switch on the central s.< itch-bo 
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|) Reduce generator tot 
i|: Redhce engine RPM tc 
I jga© button. 

|) Let the motor run a- 
6) switch off ignition 


2 mm 


new e. 


flow engine should De run in m — — - — 

tiy loaded ( up to 25%). should the engine have 1 
loss than 20 hours before leaving the inctory m 
tuined according to the record in the engine bool 
the carburetter inlet have not been taken away, 
aid be run in at idle speed (800-1000RPM) .unload: 
’While running in the engine the generator shouxi 
more than 25% of full load i.e. no .more than 21 
.rs of run the baffle should be withdrawn. 

file it is nec_3<-:ry to bro 
olts and with 


withdrawing tne b 
rbur^tter, unscrew the fixing c 
ts place between the carburettc 
full load c 85-S8 k a t a voltag 
should.be in the limits of 1450' 


nance o 


vtenance 


oo lint 


oft water ( best of all- rainwater; suj 
id. Using of hard water causes scale f 
.ator tubes and in the cylinder block j 
L ns to overheat. When well water is use 
lormul sodium orthophosphate (Na 3^4) 


e engine 
e softene' 
litre of 


often and should bu o.t 
g ! system shoulu be fL- 
c soda and 150 grams 1 
hould be poured in th 
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cooling system, 
about 10-15 mi- 


Pystem over na.gn.t GX ter training 
|th the morning start the engine end 
Inates.,: then drain the mixture, flush 
? water and refill the coaling system. 

For draining the water from the c 
to open the cock in the lower header of the radiator 
+ the cylinder block water jacket pipe, as well, us 


the engine is operating wa xu 
if necessary) gradually so that tl 
usly warned up. The rc lie tor cap t 
-rwise the hot water could bo - .) e 
;lt tension can be d. jus tea by oj.a, 
after loosening tho bolt iixing t 
d.ng the generator bracket, 
•'hacking the belt tension pusn thu 


c: utiou! 


"iUlo 


ventilator belt- 
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For lubricating the friction parts of the engine auto oil 10 
ould be used. Oil should be poured into, the crankcase through 
o clean funnel with strainer up to the upper "P" nark on the 


now engine oil sn. 
•vals of 50 hours 
the oil is drains 
:ngine should be 


of engine operation. 

J off crank cone the lubrication system 
flushed by thin oil ( for instance spii 

i 3 litres of oil should be pouro.l into 
the spark plugs should be uns crowed jin 
the starting:; crank for one minute. The] 
id refill 4 , 7 : litres of fresh oil. 
of the filter elements are heavy - contc- 
f should bo carefully cloa.ned and was he 

oil withdraw them and let surplus oil 

a. *1 r>m Q Pi tic[ T)U t th OKI b& Ck 1 0 


thoxr 
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Uaintonan.ce of the fuel system 

Take off periodically the cap of the fuel pump, bowl clean and. 
wash the filter strainer. 

Check up the tighteness of the petrol pipe joints and tighten 
nuts of the joints. 

Control the fuel level in the floatchaaber and clean it from 
deposits. In case jets are clogged, blow them through using com- 
pressed air from a truck compressor. 

The fuel level in the float chamber should be 13-16 ram as below 
the dividing plane. For adjusting the level bend the lover of the 

needle valve. 

adjust periodically the revolutions of the engine at idle speed, 
regulating engine operation at low but constant revolutions by ^ 
turning the stop screw on the throttle lever. For this reason idle 

adjusting screw until the engine runs smoothly. 

The engine HPU may thereby rise, in such a case continue turn- 
ing the stop screw on the throttle lever until tn„ I** -~-1 - -own 
to a constant minimum. 

On engines with carburetter of the type K-2_ it is necessary 
to adjust periodically fuel delivery to the main jets. 

Doing this, it is necessary to screw in fully torn n^-l~ of thy 
in jet, then back it by 1 - 3/4 turn; meanwhile backing the neea- 
lo further of 1/8 of a turn ascertain the most economical engine ; 

operation. +h . 

Excessive unscrewing of the needle causes ovcrnching o o y, 

fuel mixture, excessive consumption of fuel -n- o.crhe > y 
the engine. Unsufficient unscrewing of the needle reduces acce - 
rating capacity of the engine accompanied with excessive .« 

sunptioru « 

Choke md throttle valves .Control is adjustel by nears of ox : 


;r^'bu4on control by 9-11 turns the engine | J 
in running at nininnl constantyR.P^. should be j ___ i. 

closed fully : and when the button is fully depress*. i».-th. | 

valve should be f ally open. . 

■: f:d; a}; / a : g i ; ; d : o : f 


JUf. UU j ^ v ’ d , , _ • __ „„ 

shortening the annum! cables so that when turning } 
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maintenance of s 


It is necessary to tighten periodically 
the speed governor housing and to avoid oil 
joints. Is the packing in the governor won 
should be replaced in due time. 

When positionning the governor, the baci 
and intermediate! gear mesh should be 907-0, 
.adjust engine HPwl by means of the head - 
":-ana donning mechanism. 

To increase or decrease RPM, turn the h 
clockwise respectively. 


Lubricate the bearing ot xne 
15 d hours of engine operation and screw ii 
one turn for. this purpose. Thu lubricator 
so lido 1. At the same tine 2 - 3^ rops of . 
the felt packing in the recess below the 
ihc breaker arn shaft. 

When lubricating the packing as via oi 
Inspect the state of the contact surfac 
so of oxydation or burning .clean them wi 
between the open contacts of .the breaker 
0, 55 mm. To adjust thv gap loosen the c 
the adjusting c 
■L.xter C- d jus 
oet ignition timing 

1) withdraw the s 
it reversely in th 
end enters 

2 ) Turn the i 
opening an- 
the first cylinder. 

3 ) Loosen the its tributor clamp s 

4) Put the lis tribute r in pl-ce a: 

5) Loosen the clamp bolt and turn 
G the distance between the aorks 

6) Fix the dis tribute r s crew. % 

7^ Ad iuat the screw in the cover. 


cctor cap by- 
filled with 


tenant tighten the screw fully 
when necessary in tlx: 
crew iron the cover of 
hole. Turn the cr; 
in the camshaft gear hub. 
is tributor shaft so that th 
d the rotor arm point is in 


crew 


ifAid: 
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When engine loudly kno eking the advance jn 0 le shoula be : 
duced, turning the distributer anticlockwise -by one grade- on 
hand advance scale. When engine net knocking the distributor 
should be turned by one grade clockwise. Each grade on the h. 
advance scale corresponds to 2° ox the ignition 1 vance- angl 

Use spark plugs ox the ;M-15/15 type with 18 Hire thread and 
15 am long insulator shell for the engine. Use of M- 12/ 15 t 
popK plugs is allowed ♦ 

eop between spark plug electrodes should be aoo.pt 0,5-0, 
If the gap is incorrect, adjust the si do- electrode. only. 

Per lubrication of G-20 type generator and MAF- 4006 type 
tor motor bearings use fluid oil. add in the front '00 ring 
the generator 2—3 drops of oil and in th~ back bearing o-e 
It is not allowed to add more oil as it could flow to the e.: 
mutator and cause oiling thus the /.-no rat or or bn.- at -m -f 
aav zds function. 


n & Jn or exceeds 18 «. and trio regulator : 
| the amperim.ter pointer is oscillating ■ 
.tame of tlie current tightening or loosen 


blown off by moans of truck compressor. 

should bo kept clean, dust and traces of 
removed and vent holes in tag flogs cleaned. 
l the surface by a rag soacket kith a 10b 
.n or liquid ammo ni n , 

iter so that the electrolyte level in tnu 
i over the protective ebonite shields. Watch 
vtura. Should it exceed 45° C it is necee- ; 
id door wing of the niche. If ten battery 
violent "boiling” af the electrolyte appeals 
ihc a the charming current to one half eujusrt- 
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from oxyde and lubricate then mth vaseline or solidol. batch par- 
ticularly' the additional 8 V contact which should rot be loosen 
in cell connector. If the contact is loosen tighten it immedia- 
tely. 


Ma int e nance of 


th. Shaping xs to do curia eu uuu vn - — — 
ing the same diameter as the commutator, 
after having changed the brushes load the generate 
iod of running in) for 12-12 hours with no more tr 

inai output. 

Scale on the commutator should be cleaned wxth Ck 
brushes being lifted or pulled out. If the commu- 
formly the mica insulation between the commutator 
removed as much as is necessary up to a depht of . 
mutator wear not uniform, the commutator should b- 
the mechanical workshop. 

The clearance between the commutator and lower ed 

Lder should be in range of 2-4 mm. 
nh.A nvstemn tically the bearing warm-up. Tempera 


hould 


and do not fill 


nance of elasti c coupli 

elastic coupling be twee 
long time when the engi 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RE 




66 - 



nod in tho frame of the generator and the bolts fixing ttv 
rato r set to the floor of tho body are tightened. 


60: - Device for aligning tho engine and generator 
Terms in the figure: 

1 - flywheel 

2 - coupling 

Aligning of the generator and engine is cneckua uj 

/ice ( fig. 6J, 61). 

instructions for aligning tho sa .fts are &iven xn 
If aligning is incorrect, the elastic coupling is 
ring engine operation and might be dishorned. It is w 
check periodically and adjust fixing of the guner^voi 
j frame and fixing of the frame to the floor to oi the 
He the generator is running and to watch carefully th 
a and its fixing. 

"" Fixing bolts of the frame should -be tighten^ uniform 
ning successively the first bolt on the leftside and 
it in th« right side, then the lost belt an the left s 
o first bolt on the right side etc. 

Temperature of the texgumoid coupling should not exc 
’ the fly-wheel. If cracks or breokes appefers on the te 
sterial iit should be replaced. 


ppendix 2. 
otting hot 
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Scheme of the renaiks while aligning the engine and 
generator shafts, 

1 - Running untrue in rudialdirection ( radial throwing) 

2 - thro u wing 1,2- 0,7 = 0,5 

3 - " 0,9- 0,7 = 0,2 

4 - Torsional Running untrue ( Torsional throwing) 

5 - throwing 0,9 - 0,6 = 0,3 

6 - Measure of untrue running throwing 0,6-0, 3 =0,3 


Jse and servicing of charging units 


Take out the boxes of the charging units and place them in the 
aont or on some other place where charging, of the storage, batte- 
ries will take place; open legs hinged oa the bottom of the box 
W$ put the box on the ground. 

Open the locks of boxes and the upperhalfs of the charging units 
and secure them, inspect the contact joints on the panels and rheo- 
stats! Put the sliders on the rheostats in such position where all 
resistances are fully ..engaged, make sure that the sliders glide on 
fhe rheostats smoothly and that they touch tightly the wires of 
the winding. Put all switches to the "Off” position. Check (the ; 
"Zero" position of all pointers of cohtro 11 instruments and ad j its t 
it with adjusting Iscrew, if necessary. - 

Put the butteries to be charged in groups, arrange them on wood ] 

f. 'v: | . f ■■ . .... : 

planks and interconnect the batteries with wire leads having spp- 



T 


1 

| — ™. . 

V 
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dial terminals. Connect the long vdre leads to the terminals of 
the marginal batteries and to the charging unit, take care of 
polarity ( ie. join the "+" contact of the battery to the 
contact of the charging unit). 

Open the below truck body, take out- the charging cables and 
ns^ru them into the -pockets of the intermediate as well as into 
he sockets at the ri^ht side of the upper half of the box after 
having put aside the /protective planks. 

buiding plugs and /holes in the sockets and plugs all secure 
proper connecting and polarity. Notwithstanding before connect - 
ing. group to the charging unit, it is necessary to make sure that 
the charging cable and the wires to the storage batteries are 
connected properly. Doing this, switch on the main switch on the 
charging unit panel and check correctness of connections accord- 
-fig 10 the position of the voltmeter pointer. If th-j connection 
i.e correct the pointer deviates to the right and shows the vol- 
tage. in the charging unit. 


aeration of the charging unit. 

To charge the storage batteries it is necessary to proceed 


Switch on the main switch on the charging unit panel. Switch 
The switch of the first group into "On"., position and turn back 
ano handle of the rheostat-slider of this group until the ncces- 
ia'ry charging current is obtained ( according to Vianet -or reading) 
Proceed similarly with the other groups where batteries are con- 
nected for charging. 

While charging watch cerafully the measuring instruments of 
the charging unit and in case that intensity of charging current 
( alters adjust it by means of the rheostat). 

Take care reading the measuring instruments, the total load 
of the PN-100 type generator not to exceed 85 A at 125 V. If the 
load exceeds this limit reduce charging current in the groups or 
s. -itch off some of the groups. 

Keep voltage of the PN-100 type generator at 125 V by means 
of the shunt rheostat. 

It should be born in mind that the volatgobf the PN-100 type 
generator with shunt- excitation quickly changes withgthe load. 


n 
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I for instance at constant speed of the engine, switching off 20% 
bf the load results in a voltage increase of 18 V and switching 
off 100% of the load causes an increase of 50 V and switching off 
the charging unit No. 2 - 30 V increase. 

L. for this reason, when one of the charging units is switched off 
■ without reducing the generator voltage to normal ( 125V) the in- 
tensity of charging current in the switched on charging unit ri- 
ses rapidly thus the protective devices may burn out and the rheo- 
stat windings get red. 

Watch temperature 'of wires and of plug and bolt contacts and 
in case of exessive heat or burning j f terminals , switch off im- 
mediately the mein switch on the central switch-board; atop the 
engine of the generator set and trace out the fault. Do not start 
again before having repaired the fault. 

. It is necessary to keep in mind that storage batteries have 
ao be charged by initial current for 6-7 hours and by final cur- 
rent for 13-14 hours. 

When discharging storage batteries it is necessary to switch 
oho switch of the charging unit into the position of discharge. 
Turn the handle of the rheostat slider until necessary lis- 


swxtcn 


l is cnr.rge 


merging current is obtained. During discharging and especially 
when comming to end watch the animator of the discharging group 
H& if the discharging current changes regulate it by moans of 
one rheostat. 

Check systematically the voltage of each cell of the storage 

bgttery; stop, discharging. 

when voltage of 1,7 V for on e cell is reached stop _..ischargi 
putting the switch in the "Off” position. It is necessary to take 
into account that when all groups are switched on for discharging, 
the charging units will operate in the most adverse temperature 
conditions. For this reason switching for discharging all groups 
of charging units simultaneously 


sxorga 
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9) Lift one side of the jaet frame, insert a- wedge under it and 
take • it out carefully: by moans of a crowbar so os not to rub 
against the edge; of the hole in the niche. 

10) 'The set may be taken out for a half or entirely if necessary 
To take out the set it is necessary to lift it to half, join 
the rope to the frame ( there are holes for this purpose) and ta 

ka out the set by means of a crane. 1 

’When taking out the set it is necessary to preserve the wedge 
put under the frame, to retain their number and the places whei 
they were put in memory as to be able to put them back to the 
right place when the set is moved byck. To preserve the wedges i 
is'advisable.uto tie them to those parts of the frame where they 
belong. 

To install the sot the instructions have to bo’ followed xn 
reverse- order together with the instructions -about engine and 
„no rbxo r alignment. 


tructions for a long _ tim e _jrto: 
charaingnnd distributor set 


J-he generator set nus to 
.t is stored or during rcilw y or wat 
.s interrupted for more than a month. 

To protect the set for a prolonged 
o repair the engine and protect the po 
of protective smearing. 

Preparations for protection of the 

lowing order: 

1) Start and warm up the engine. Tlus 
with, fresh oil. 

2) drain fuel, water a: 
crankshaft of the e 
of starting handle 

3) Take out spark plugs 
cy lindro , then turn 
hard. Put back spark plugs. 

4) Loosen ventilator belts. 

5 ) Put a light smear of protective : 

' f technical vaseline or gun grease on 


ihgine arc 


lubrication 


■ . nd engine, turn 

ns of the starter 
nts of water, 
f oil into each 

srikshoft by 


nd oil from tank, radiator 
ngine 3 everul times by Lea 
30 as to remove the remim* 
and spray 50-ld0 grams o 
s 16 wly 2-3 times the engine cr 


warmed up 
,11 un-pain 
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6) Charge storage batteries to full capacity, fill up level and 
density of the electrolyte to normal, put back the plugs, dzy 
battery surface, clean cable terminals and cell connectors and 
smear them with vaseline. 


The battery should be s spared from the set 


Batteries stored for a prolonged .period should pass through 
the control repair cycle. 

To prepare generator for long-time storage it is necessary to. 

1) Take out brushes from holders and wrap thorn up in greased pa-? 
per, put them on the holders so that they should bo hold by t! 
springs of the holders. Do not connect wires to brushes . 

2) Wrap up commutator in greased paper. 

3) Unpained parts should be protected from corrosion by technica 
vaseline or gun grease. 

Grease spare parts and instruments with protective grease and 
put them in the box. 

it is necessary to conserve thread screw of 
a light smear with technical vaseline or gun g:r 
Damaged paint on generator sot or on the chu. 
be restored. 


t should 


nstructions for puttingin use th 

unit. 


Before starting the engine after a longer storing period it 
is necessary to, prepare the engine in this • way: 

1) Warm up the- engine filling hot water ( 90-95 3 C) into the cool? 
ing system with opened drain cock. Continue worming, up for 

5 -6 hours to full dilution of grease. Warming up the engine 
with steam is strictly prohibited. 

The mixture of iubri cants serving to grease the engine gradua, 
ly trickles down into the crankcase and through and flows out 
through the drain pipe. 

When the engine thoroughly warmed up it is necessary to turn 
the crankshaft by hand 5-10. times so as to entire ly remove pr 
toctive grease. 

2 ) Having removed protective grease it is necessary to flush cm 
case with clean oil and to refill with fresh oil according to 

d." am 'g/.g ya- g y- 3 ■■ y ; • ;; ; a, ’ y ; ■ a.-: J '."".a -ly':; '■ a- -i 

■ the 'Chart. ' . ... ■■yf,;.y I ■' ■ 
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/ 


3) Protective grease on the external ports of th,. engine should 
be removed with a soft brush or a rap wetted with petrol and. 
wipe these parts with a clean rag. 

4) Clean generator carefully fron dust. Put brushes into the hol- 
ders. Clean co mutator with a clean mg wetted in petrol. 

5) Check insulation of generator. Thu resistance of this isola- 
tion should not fall below 0,5 nogaohns. If resistance Is lo- 
war , it is necessary to dry pone ru tor until resistance readies 
0,5 mega ohms or more. To, check resistance use no gcohnne tor for 
500 V. 

6 ) “enove protective grease fron load screws of charging unit. 
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C o n t e n f s. 


Description an.] s hart technical characteristics 
3f the workshop 
description of the workshop 

List of main operations to be performed by the 
wo rksho p / s crew 

Main data of the mobile workshop 
General description of the mobile. .sh op, 
description, of the body 

Arrangement of the equipment in ths ooo y 

The" electrical equipment of the mobile workshop 

Main equipment of the workshop 

Generator set 

Engine 

Generator 

Central switch-board 
Charging units 

External plug sockets assembly 


Benches 

Chest for storage battery acid bottles 

Cupboard for household utensils 

Ventilator 

3jj e ci al o qui pme n t 

Electric distillation apparatus 

Vessels for storage an: dio tra canon o 


,.ppara.tus 


dio traoun 


otion of elect 


lyte. and distilled water 

Jig for removing packets of plates and covers 
fro m mo no b lo ck b a 1 1 e ri es 

Jigs and instruments for machining and c„sti.n, 
of lead parts 

Work and servicing of the worksho p 
Placing of the workshop 
•Servicing, of generator set 
starting of generator set 
Maintenance of engine 
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^?9E™E!£_2 XYGEN ~ FILLING station m m:zs-4o 
D escription and instructions for use. 


DESIGNATION 0 


'HE STATION AND 


•SNERAL INFORMATION 


ihe Automobile Oxygen filling Station "AKZS~40 : ' is desti- 
ned for filling cylinders on board of an aircraft with medi- 
cal oxygen on aerodromes. 

The pressure of oxygen in the cylinders, filled in this g 
way may be increased up to 150 Atmospheres either from the; 
own supply of the station or from outside transport cylinder 
The own supply of the station is refilled by pumping over 
station oxygen from the ' transport cylinders into the i. i ti.ti 
battery of cylinders. For filling of low-pressure cyl^derp 
the station is equipped with a pressure reduction gear, ad- 
justed to 30 Atmospheres. 

The station is mounted on. a chassis "ZIS-150" and as far 
as its driving properties are concerned, it may be compared 
to a s, ZIS-150 ! ' truck. 

The equipment of the station consists of a battery of 
oxygen-filled cylinders (15 pieces), of a pressure multi- 
plying compressor, of a control panel, of the oxygen cir- 
culation and of a dehydrating equipment. 

The compressor is driven by the truck motor by two cardan 
drives through a power distributing ^ear box, a reducing 
gear and a elastic clutch, enclosed into the crankcase of 
the compressor. 

The body of the station has a strong metal framework and 
is on the outside coated by steel sheets; the station body 
is divided by a partition into a cylinder compartment and a 
compressor compartment. The walls of the compressor compart- 
ment of the station^ body are thermo insula ted and this com- 
partment is provided with, a heating battery, using the truck 
exhaupt ; gases . : ■' ■ g ; ■ ■ • , 



A 


J 




J 


J 


\ 



XI. TECHNICAL CHARACTERISTICS OF THE STATION 


Principal data 


1» .Output of the. station (at a starting pre 
80-100 Atmospheres and a final pressure ratio = 
2. =■ Working pressure during' filling 150 Atmo 
3» Consumed power 5 HP. 

4. Capacity of? the battery of oxygen cylind 
ted to the pressure of 1 Atmosphere ): 

a. full capacity ......... 90 mi 

b. working capacity ...... 00 m : 

5. Humidity of delivered oxygen (in 1 m3 of 
more than G.07 Grammes, 

6. Permitted uninterrupted working time 4 h< 

7. Warranted service life of the station 10( 


(.conver 


Tactical specifications 


1. Dimensions 
; a. length 

b. width 

c. heigh 

2. Wheel-base 


Wheel track: 

a. Front wheels (measured on the ground) 1,700 m 

b. Rear wheels . (measured between the 

centers of double tyre? wheels' . . . 1.740 m 

Minimum clearance (at normal pressure in the tyres 
and maximum load) : 

a.j below the front axle ... . ... 325 m/m ^ 

h. ’ below the rear axle . . . . . 265 m/m 


The [minimum turning radius of the outer wheel: 

a. to the right ... . . . 7,5 meters 

b. to the left. ........ 8, meters 

?? ; 7 '•?; ■ 7.-7 7 . ,/?.■,, ??" " • ' • ■■?'•. ■ y' M: 

■7-77>-v7,. I'? 7 : ySh ' : v ' - - . '/■ H ' y; . y- ; ■ 

Weight of 'the station with full load in 
field service ......... 6.600 kg 




;®?lll§ His 
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Weight of the filled chassis of the truck 

Weight of the body and equipment of the 
station , . . .... ... ' . . . . . 


Distribution of load: 

9. Front axle . . . .... . . . . 

10. Rear axle .... ... . . . . 

11. Speed of movement of the> station on 
highways . . ... . I . . . 


25/30 km/h 


Ch Oxygen cylinders battery 


Number of oxygen cylinders in the 
battery of the station .... 

Grouping of the cylinders . . 5 ; 

Holding capacity of one cylinder 

Working pressure in the cylinder 

Type of the cylinder valve . . . 


1. Type of compressor . ..... Vertical plunger piston 

one stage compressor 

2. Number of cylinders ..... 3 

3. Diameter of the plunger piston 22 m/m 

4. Stroke of the plunger piston . 90 m/m 

5. Number of revolutions per minute 160/200 

6. Direction of rotation , ' . . . anticlockwise, when 

r locking from the side : : 

of the pump 

7. Sealing of the plunger piston by U-shaped lea the. • 

gaskets 

8. Main bearings, bearing linings 
and bushings of connecting 

rods . . ... . , . . . . . . Made of the plastic 

"Textolit" 

9. 'Lubrication: 

' a. of the main bearings Flood 'lubrication by- 

lower ends of connecting dynamite glycerine 

rods with an anticorrosive 

addition (2% potassium 
chromate and 0,13% of 
, : iV . ■ . o , sodium hydroxide from 

/ d ;/;■■■/ ; g ■ the weight of glycerine’ 


mm 


Sanitized Copy Approved for Release 201 1/02/09 : CIA-RDP82-00038R001400160001-0 




Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 



of. the crossheads and 
uppeh ends of connecting 
rods : 


Force feed lubrication 
by dynamite* glycerine 
with an anticorrosive’ 
addition (2% potassium 
chromate and 0,13% of 
sodium hydroxide from the 
weight of glycerine ) ; o 

Force feed lubrication 
by a mixture of water 
and glycerine (20% solu- 
tion of glycerine in V 
distilled water). 


c. of the gaskets of the 
plunger piston: ■ 


10 . Quantity of glycerine poured 5 . 3 liters 

into the crankcase : . 

11. Capacity of the reservoir 1.25 liters 
for the solution of glyceri- 
ne in water: 

12. Type of safety valve: Spring valve, 

brated, with ; 
sealing 

13. Pressure causing opening 
of safety valve (beginning 

of leakage ) : 165-175 atmos; 

14. Cooling of oxygen: Water bath on 

linder-heads, 
the coil pipe 
moisture sc pa: 
cooler at the 
tion. 

15. . Capacity of the water 

' reservoir of the compressor: 5.5 litres 

16. Highest permitted temperature 65° Centigrad 
of. the glycerine in the 

crankcase: 

17. Warranted service life of 50 hours 

the gaskets: , 

18. Weight of the empty (un- 152 kg 

filled) compressor: 


cv 


E„ Dehydrating equipment 


19. Tvpe of the moisture Balloon-shaped, centri- 
st para tor fugal, not provided wit 

/ ' filling,' working on the 

. principle of loss of ' 

liisiliilllli. til .7' 7y7y w.:]7y : 7 -hPVih velocityvt;:.: ; ’ ,( 

of 'dryer: ' Sillica gel 

/Xm^ a « Sanitized Copy Approved for Release 201 1/02/09 CIA-RDP8 00038R0C1400T60001-0 U& 
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\ 

J 



'umcnts fitted on panel: 

bcygen valves of the type 
'KVE-46M" with flange joints 
‘or fixing to the panel . ... 

Ilectric speedometer for measu- 
ing the number of revolutions 
f the compressor .... ... 

ero thermometer for measuring the 
emperature of glycerine in the 
rank-case .......... 

ressure reducing valve for 
owering the pi^essure of oxygen 
rom 150 atm. to 30 atm. , type 


xygen manometer 0 60 x 250 atm 

xygen manometer 0 60 x 60 atm 

ighting and sound-signalling 
ontrol switch . . . . . . . „ 

ress button switches, signallij 
d the driver ........ 

cess button switches, switching 
ff the motor ...... f 


Lai and sectional dimensions of t 
pipes for the circulation of 


ty of socket 


for filling ... 3 pieces 
distributing 

at 150 atmospheres 2 pieces 
distri buting 

at 30 atmospheres 1 piece 
:hment dimensions: 


Special thread 0 
21,8 m/m, -14 wir- 
dings in one inc] 
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Gear ratio : 

a. of 'the power distributing 
gear box (low power run) „ . 

b. of the driv v e reduction gear 

c . from the engine to the 
compressor . » „ „ „ „ „ „ , 

Number of revolutions of the 
truck motor during the working o.| 
the compressor . . ■ . ... , i . . '' 
revolutions per minute 

Elements of the drive i; . » . , . 


Power dis 
gear box, 
gear, two 
drives, t 
up hinges 
piece Tin 


ibu 


Maximum angle of displacement 
of the flexible drives . . . 


Filling capacity of the crankcase 
of the reducing gear (up to the 
level of normal filling) » . . . 


STATIC! 


III. THE BODY 
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The heating of the body 


In winter time the compressor compartm 
is heated by exhaust gases of the engine, 
a heating coil suspended on the left side 

wall. . ' . 

To prevent eventual burns, caused by 
battery, the battery is covered with 
Hie waif below the battery is pro tec 
;«f mzine-caa ted;:; iron sheet and' asbc 
. ^ On- Fig. ■ Z the, heating scheme ; : , 
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spare wheel. #hen changing the spare wheel it is necessary 
to open the door. The door is being closed by two window 
bolts situated on the inner side, and is held in open posi- 
tion by a bracket. j ■ 

On the left side, above thd filling neck of the fuel 
tank, there is a round hatch. 'The lock of the hatch is 
being opened by a screwdriver. 

The floor is slightly elevated above the rear wheels and 
there are fixed the chests with the tools and spares of the 
truck. Supplementary plywood chests with light equipment 
of the ZIP are fitted to the coiling. 

On both sides of the body there are windows . The winder 
are provided with double glass plates. One half of the 
window is fixed, the second one may bo opened to th- • msi 
of the body and is kept open by a clamp. 

Under the right-hand window, in the body, there: is a 
collapsible table for the operating personnel. The plate 
of the table is fixed to the wall by hinges and is bosom ; 
on a turning bracket. s I 

On the partition wall of the compressor - cMpc^tm:^; ■ 
the body a first-aid box containing the most necessary 
medicaments is fixed. In the left back corner a carbon 
dioxide fire extinguisher in on easily opening yoke is /; 
suspended. ' 
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spare .-wheel, jWhen changing the spare wheel it is necessary 
to open "the door. The door is bc:ihg closed by iwo window 
bolts situated on the inner side, ’and is held in open posi- 
tion by a bracket. . 

On the left side, above thd filling neck of the fuel 
tank, there is a round hatch. The lock of the hatch is 
being opened by a screwdriver. 


The f3*>or is slightly elevated above the rear wheels an'; 
there are fixed the chests with the tools and spares of the 
truck. Supplementary plywood chests with light equipment 
of the ZIP are fitted to the coiling. 

On both sides of the body there are windows . Trie windows 
are provided with double glass plates. One half of the 
window is fixed, the second one may be opened to the itisid 
of the body and is kept open by a clamp. 

Under the right-hand window, in the body, there, is a 
collapsible table for the operating personnel, The plate 


of the table is fixed to the wall by hinges and is pup: j 

on a turning bracket. S 

On the partition wall of the compressor compartment of | 

the body a first-aid box containing the most necessary 

modi c aments is fixed. In the left bock corner a carbon 1 

s 


dioxide fire extinguisher in an easily opening yoke- 
suspended. 


The heating of the body 


In winter time the compressor compartment of the body 
is heated by exhaust gases of the engine, conducted through 
a heating coil suspended on the left side of the partition 
wall. f : 

To prevent eventual burns, caused by contact with the 
battery, . the battery is covered with perforated covering. 
The wall : below the battery is protected by a shield made 
of zinc-coated iron sheet and asbest. 


!':• .u On Fig. 2 the heating scheme and the exhaust of gases 
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:Tiie flap is controlled directly from the compressor 
partment by a handle, fixed on the partition wall ne 
the compressor ... In order to switch on the heating, 
necessary to pull the handle up to the appearance of 
guide pins out of the bushing and turn to the right- 


FIG. 2. HEATING SCHEME CF THE STATION 
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this ■1st ago the flap covers the pipe of the muffler and 
the gases flow into the heating coil. The heating is being 
switched off by a reverse turn of the handle. While the 
heating is switched off, the flap covers the socket of 
the' battery and is held in this position by a spring. 


tation 


The station is equipped by one-wire electrics 
h the positive pole connected to the body. A 
ree the storage battery ZST-98 or ZST-84 of t 
used. The normal voltage is 12 Volts. The m 
gram of the electrical equipment is shown on 
The electrical equipment of the station serve 
e lighting for the compressor and cylinder co; 
the station body as well as for signalisation 


two vL 1 and L 2 ) aoove the control panel, me sv.o. teeing 
on and the switching off of the hemispheric lamps is per- 
formed by switches (V T and V 2 } with small plates ‘'righ- 
ting of panel" and "Lighting of compressor". Thu ; • '.a ■ ' 

plates are fixed on the control panel. 

On the front Wall of the compressor compartment of the 
body a plug-socket (R) is fitted for plugging in a porta- 
ble electrical lamp. In the cylinder part of the body, 
above the right hatch, a hemispheric roof lamp is nxed. 
The switching on a switching off of this roof lamp is done 
by the switch (V 4) which is provided with a small plate 
"Lighting of storage cylinders compartment".' This small 

pla te is : fi xed on the control pan el. 

For the illumination of the’ working place behind the 
station, a truck flood-light 50-00 is provided on the left 
side- of the rear wall of the station body. This flood 
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light is fed by the main : lighting system of the station, 
and the switch of the flood-light is placed on the truck 
driver 's panel. The flood-light may be turned around its 
vertical axle up to 120 degrees and may be bent down up tc 
20 degrees around its horizontal axle. The floodlight is 
fastened in the required position by a nut and a ring nut 


Signalling . 

The system of signalling is onesided; it sorv 
nsraission of signals beforehand agreed from th 

■ compartment of the station body to th.- truck 

■ in. For the transmission of signals three prf 
tches are fixed,' Whe-n tin- press button with t 
ite "Start compressor" is pressed cloven (K2) a 1 
on signal-bulb on the driver s instrument pen:: 

Then the press button with the small plate 
eoressor" is pressed down (K 1) n little red si 


down ( K2 ) 


:1c- r; 


driver s instrument panel is switched 


stopping of the compressor (in case of an acciaerx. 
merocts etc.) serves the press button (K 3) with th? small 
elate "Stop engine". When this button is pressed a own, 
the main coil of the inductor of the lighting system is 
so enacted with the body of the truck, the breaker if 
ovb tched hff and the engine stops. It is strictly forbid- 
sen to stop the engine by using the press button wni.se use 
truck is moving. 

A: duplicating sound signalling is provided to eixracx 
she driver s attention to light signals and also .-br xne- 
case that the light signalling falls out of order. II 
anyone of the three buttons is pressed down on the control 
panel a sound signal is put. into motion simultaneously 
with the i transmitting of the light signal (sounding oi the 
horn of the truck). 

If there is no need of sound signalize tion, it may oe 
cut off by a switch (V 3 ), fitted on the control pane j- an u 
provided with a small plate "Switch off of sound signal!- 

zation". • > 
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A"-- 


of the truck. While the station is in operation, the 
pintle is dipped into the ground and during the motion of 
the. truck it i ; s fastened by clamps to the end of the right 


longeron, 


j 


j 


Switch on coil 

Interrupter 

Sound signal! sat ion 

no itch off of the searchlight 

- ll “ green signalling bulb "Start compressor 

me rod signal], ing bulb "Stop compressor" 

Safety fuse 


Storage battery 
hemispheric Ian 


cyj, inter eoi 


mg socket 

onispheric lamp of the comorcssor 
ami spheric lame of the control :u 


.lamispncnc 


;cn on 


or ttie nan 


lamps oi the 


areas button for signalling bulb "Start 
'■mss button for signalling bulb "Stnn r 


■’pCQ hlM" 


con oto-p motor’ 


:cn oir ot. 


ipartment of the 


P aerie 


; X JL U Ju cilii 


eeitcn oxt oi the sound signalling 
'ruck searchlight on the rear wall of ti 


IV. THE 


OF THE COMPRESSOR. 


in 


f 


oxygen compressor of the station is brought into 
m by the truck engine (Fig. 4) through the power dis- 


: but ing '.gear bajn(l), tho forward (2) and rear (3) carda 
Ohs and an intermediate reducing gear (4). Tho roar 
'dan shaft is linked up with the crankshaft of the com- 1 
-•ssor by an elastic clutch (5), placed within the body 

t h g c om n r o r r n t . 
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Tho power distribution gear box is fastened 
to the right hatch of the truck gear b6x. It i 
the first one for slow speed and the second on 
speed. When used with the station "AKZS-40", 
for slow speed is used. The driving end of th 
the power distributing gear box revolves clock 
in the direction of the truck movement. 


orward c 
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Wften ffiovittg the fork to the rigHt i and consequently the 
handle of thl lever "towards yourself", the pair of main 
gears Of a = 13 and z * 26 is brought into mesh and the 
gear output distribution gear box starts working on "Slow 
speed 4 . When the fork is Shifted from its neutral position 


Kinematic Scheme of the drive. 




% 


J 


X 


/ 
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When moving the fork to the right, and consequently the 
handle of the lever "towards yourself", the pair of main 
gears of 2, * 13 ah d z = 26 is brought into mesh and the 
gear output distribution gear box starts working on "SioW 
speed". When the fork is Shifted frattitO neutral position 




to the left, and consequently the handle of the lever 
"from yourself”, the gears in z = 23 and z = 17 are engaged, 
it means, that the power distributing gear box will work 
on "high speed''' 1 . In all of these positions the conducting 
fork is fixed by the ball of a spring lock (7), 

Since for the station "AKZS-40" only the "slow speed" 
is used, a distance sleeve on the actuating shaft of the 
power distribution gear, box is provided between the station 
body and the fork to avoid the clutching in of the 
speed". In order to engage the drive of the compressor, 
it is necessary to pull, "towards yourself" the handle of 
the lever of the power distribution gear box, an I 
to switch off push the handle "from yourself" as 
possible. 

The lever of the power distribution box 


when the truck is stopped parking and the lever of the 
gear box in its neutral position. It is strictly for c la- 
den to engage this lever while the truck is moving. The 
front and the rear cardan drives are made of a pipe 0 42 x 

are welded 
xlan heads, 
idinal free- 


% To both ends of the pipes split projections 
v/hich are penetrating into the bushes of the ca: 
The cardan drives have in their hinges , tv longit 


dora of motion, the longer shaft 10 - 15 m/m, trr 
one 5-8 m/m. 

Two types of heads for cardan drives arc user 


vi th the 


drive: the reducing gear is provided with unsplit hinges 

end the ends facing the distribution gear box and on the 
side of the compressor with split hinges. Thanks to tnis, 
it is possible to : remove the cardan drives without removing 
the compressor, the reducing gear or the distribution gear 
box. In a similar way it is also possible to remove these 
elements wi thout disassembling the whole drive . The rear 
cardan drive is placed in the direction of che crankshaft 
of the compressor without an^ angular displacement, . and 
the front flexible shift is declined by an angle of 9° - 
100. Apart from that, it is necessary when mounting; the 

cardan heads, to take care that the forks of both cardan 
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Heads- ox a particular i shaf t were placed in the 
The cardan heads of the cardan drives are t 
by cups filled with solid lubricant. 

The cardan heads and splir.ed ends of the ca: 
are protected from dirt 1 and dust by tarpaulin < 
propped up by conic springs, covering the ends 
lers and the adjoining halves of the mms. 


same plan 
•erminated 


Immovable axle 

Bearing shaft of' the gear box 
Spline d shaft 

7 

Sliding shaft -of the gear box 
Fork 

Clutch shaft 
Stop v 

Pi stance bushing 
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The reducing gear of the drive (Fig. .' 7) „is fixed's 
wall bracket, held on the center beam 'of: the chassis. 

It has an oblong cast-iron body. In this body four gear 
are placed in consecutive order, i.ef two working ones 
(2 and 3) with a gearing of 26 and 50, and two inserted 
(auxiliary) ones (4) with a gearing of 28 and 28. The 
general rear ratio of the reducing gear is 1,923. 

The gears of the reducing gear are fastened with e 
wedge on shafts, i.e. the inserted gears on smooth ones, 
and the working gears splined ones (6). The shafts are ‘ 
leaning, on ball-bearings (9). The protruding splined on 
of the working shafts are provided with felt stuffing 
boxes (7), supported by packing nuts (8). All lids cove 
ring the bearing bushes are packed by paper washers, Th 
body of the reducing gear is covered on the top by a fla 
lid (10) . On the right, there is a plug on the inclined 
neck to pour the lubricant into the reducing gear (11) * 
The plug is .in the same level as the fastening of the 




oi one gear would be xuoricateo in a po< 
lower part of* the body an outlet with a 
d (12). 

'he reducing gear is being filled by a mi: 
of 50 % automobile lubricant "10" and 50% 


inematic diagram of the drive i 


V. COMPRESSOR 


of the compressor is to pump oxygen ijito 
which have to be filled and to complete it 
’e (150 atmospheres), ; The compressor Works 
; a compression ratio not exceeding 3-.« 
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Z-28 


Z--28 


' 207 


Body 

and 3 . ' Working gears 
Inserted (idle) gear 
Smooth shaft 
Splined shaft 


Stuffing bo:: 
Packing nuts 
Ball bearing 
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cylinder being filled will reach 150 atmospheres and in 
the emptied cylinder it will drop to 50 atmospheres. With 
another starting pressure in both cylinders for instance 
80 atmospheres, the pressure in the cylinder being filled 
may reach only 120 atmospheres, whereas it drops in the 
cylinder being emptied to 40 atmospheres. 

The type of the compressor is a plunger piston vertical 


:sx: 




mm 

iLif'TOFTfc. 




II M 






m' l I 


m 

i'-:r ' TJhi 






8. Longitudinal section of the compressoxn 


Crankcase 
Crankshaf t 


11. Collector 


Connecting rod 
Crosshead 


Plunger piston 
Cylinder 
Cylinder head 
Cups 


12. Expelling pipes 

13. Water cooler 

20. Elastic clutch 

21 . Splined shaf t 

22. Pump driving gear 
41. Cover of the clutch 
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one; stage compressor ^ith three' cylinders. 

The work of the compressor consists of the actions of 
sucking in, compressing and expelling of oxygen. During 
the downward movement of the' plunger piston in the working 
cylinders, the pressure is decreasing and oxygen is sucked 
in from the storage cylinders through inlet valves, the 
collector wi ch a j. titrating screen and the circulation line. 
During the upward movement of the phnger pistons, the oxy- 
gen is being compressed in the working cylinders up to a 
pressure surpassing the pressure of the oxygen in the sto- 
rage cylinders, which have to be filled, and Is d'dvm out 
of the working cylinders .into the storage cylinders thro n oh 
high pressure valves, hivh r.msiu- o . hh ., 


necting 


mafic a 


sucking aru 


The oxygen, 
the working 


the sto- 


od the crankshaft, 
with a rubber was he 
c o ntai ne r af ter the 
put through a smal] 


For the lubrication of the compressor glycerin,, and a 
solution; of glycerine in water is applied. Tin main and 
connecting necks of the crankshaft, the crossh. if uic the 
upper ends of the connecting rods arc lubricated with gly- 
cerine. The cups and the plunger pistons are lubricated 
'with the solution of glycerine in water. 

Dynamite glycerine or distilled glycerine of the first 
quality is used, with an anticorrosive addition, cons is tar 
of 2% potassium chromate (K 2 or 04) and 0,13% of sodium 
hydroxide (NaOH) , the percentages being fixed according t:: 
the weight of the . glycerine . Thanks to this addition, the 
glycerine acquires a greenish colour. The solution of 
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glycerine in water consists of one part of glycerine (with 
the anticorrosive addition mentioned above ) and of four 
parts of distilled water measured by volume . The glycerir 
is poured into the crankshaft of the compressor through o. 
gouge (26). 

The glycerine level should be between the both checking 
amoves of the inspection window (25 ) . The main and con- 
necting necks of the crankshaft as well as the bearings on 
■ u, splined shaft are flood lubricated by glycerine i. theg 

mvi- in o rr-1 -\Tfr T&M h H t.h ) „ TllCc CTO 3 S11GBQ3 are A 


ned si 

iaft are : 

fir 

in a | 

glycerine 

be 

■ siyc< 

3 nine und 

px 1 ’ 

■ough • 

the main 

pi i 


:;ting rods are yivu-itfcu uy 
:le channel of the ores she ad o Apart <>i "b 
5 ine is sprayed around , v/hen the comprostr 
1 ow e i? o n d s o f the c o nnc c 1 1 r l* . • * o d s , w ni^ 1 
nontary gre acini for tno or un: and connoc 
> ly o The glycerino is being sucked out -O: 
bv a scavenging purep tnrouga . ill ter ( >• 
Pro filter is cl o gg o d. it v " g a- c i jaHwi i -t 


( 1 8 ) , Th c u p a o r e nd s 
bv nly corino pouring 


lie 


m 


the iiltei 


:o the thickening o 
ip is fitted with 
? serine flows down, 
side of the clutch 


The glycerine flows into th tunnel ' - - -> i.i • ■ W_ - . , 
hierefrom it may be collected through a pipe grt> e spec! 
ve s sc 3- » The outlet pipe, leading under the xloor, i:-> 

^vv’-’ec? by a lid for protection against dust. ’- a 

of ' glycerine in water is poured into a compartment of th 
crankshaft (27) thro ugh hen inlet opening (37). The com- 
partmont consists of two channels on both sides oi tnu 
cases; the channels are meeting at the xront wall. 
front wall is provided by a removable hatch (3 A f- r trn 
inspection of both hides of the compartment. The plungoi 
piston and the cups are greased by force feed lubricuuno 


leading under th< 
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under pressure £kom the upper gear pump ( 14) 0 The lubri- 
cant is sucked in through a filter (28), screwed into the 
hatch, of the front-wall. The solution of glycerine in 
water is lead through the main pipe ( 16 ) under pressure t 
the injectors (17) and : is flowing out in a small continual 
stream through the nozzles of the forked pipes on the 
plunger piston, The ends of the pipes are closed by screw 
plugs, which may fee removed for the cleaning of the nasal.. 
The cylinder walls and rings', through which the solution 
ex glycerine in water flows out, are provided with suite >1 
windows. The plunger piston takes up at its movement up- 
wards some grease and lubricates in this way the leather 
cups . 

The down-flowing solution of glycerine Is gathered in 
a collector ( 36 ) , from which it is led back through & 


28 i6 






iff. 








m 


Fig, 9. Sectional view of the pumps. 


Hi 
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Explanation to Figure 9: 

14. Pump for the glycerine-in-water solution 

15. Glycerine pump 

16. Main oil pipe for lubrication of the plu: 
IS. Main oil pipe for lubrication of the cro 

28. Filter of the glycerine pump 

29. Plug of the glycerine pump 

30. Glycerine filter 
32. Safety valve 

34. Cock for the outlet of the glycerine jn 
solu^-on out of the pump 


Pointer 


e safety valve opens anci hr 
into the sucking pipeline. 
y valve is shown on Figure 


Description of the main 


of the compressor vtxg. 
■jryy.. It consists of an 
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Diametrical 


Crankshaft 
Connecting rod 
Crosshead 
Plunger piston 
Cylinder 
Cylinder head 
Cups 

Sucking valve 
Expelling valv 
Water cooler 
Injector 


24. Cock ox tnc outre c ox w. 
out of the cooler 

25. Inspection window of th 
crankcase 

26. Plug 

27. j Glycerine-in-water sola 

chamber 

33. Channel 
36. Collector 
38. Bottom . 

42. Safety valve 

43. Outlet: plug 
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In order to increase the resistance of the bearings rings, 

working in glycerine bath, from shrinkage and swelling , 
owing to temperature changes, they go through a special 
heat-treatment. 

The lower part of the crankcase is open and after full 
assembling it is covered by a flat bottom (38 Fig. 10) 
made, of sheet-steel and put on a sealing. The side-walls 
of the crankcase are provided with: windows, closed by 
transparent plexiglass plates (25) put into rectangular 
frames. In the upper part of the frame, between the cy- 
linders and the side-walls, there ore vessels for the gly- 
cerine in water solution (27), which are isolated from 
downside 'by cast walls. In the frontwall of tne crankcase 
opposite J these vessels, there is a hatch covered by a 
steel liej. (39, Fig. 9). 


. 11 a) is provided with : 
ee necks for connecting r< 
lar displacement being 12: 

there are two pivots: o; 
ear of the pumps, and on 
f the elastic clutch. 1 
is put into the centr 
and with the he 


xde for the driving 
ide one for the disc o 
he left end of the shaft 
f the pump as far as possible, 

;ear and of two bronze stop rings, placed on botn sides 
,f the body, is fixed to the immovable body of the pump 
;o prevent axial displacement. Axial clearance is esta 
,lished within 0,1 - 0,2 m/m and may be adjusted by the 
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In order to assure abundant lubrication and sufficient 
cooling of the working insert, the lower end of the con- 
necting rod is not covered, and especially the clamp of 
the connecting rod (6) is of a crosslike shape, and the 
lower not working lining (16) is made as a narrow strip. 
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The neck of the crankshaft is therefore uncovered at the 
lower lining and, for this reason it may be better lubri- 
cated and cooled. 

The upper lining (4) is protected against outer inter- 
ference by brass discs (15) put on brape bo jits. The lowe: 
lining (16) is hermetically fixed to the , clamp of the con- 
necting rod by two brass bolts (17 ) . The upper bushing 
is pressed into the end of the connecting rod without any 
complementary reinforcements. The busher is lubricated 
by glycerine, pouring down from the cup of the crossheed 
(22) through the annular channel of the end bushing (24). 


The crosshead with the plunger pi s t on 


The crosshead with the plunger piston (Fig. 12) are 
together an indivisible unit. The plunger piston (9) 
made of anticorrosive steel, is pressed into the cast- ’ 
iron crosshead (8) and is fixed in its position by a pi- 
vetted peg (10)1 The purpose of the crosshead is to direct 
the movement of the plunger piston and to form a hinged 
connection of the connecting rod with the plunger piston. 
The crosshead is linked with the connecting rod by a 
hollow steel finger (11), inserted into the transversal 
opening of the crosshead through the upper end of the con- 
necting rod. In the upper front-end of the crosshoad a 
ring-shaped cup (22) is turned out, into which ’the glyce- : 
rine is injected through the openings of the bushing. From 
this cup the glycerine -flows through two axial (25) and one 
radial opening (26) to the walls of the crosshead and 
flows down through an axial central opening (14) into the 
grease funnel of the upper end of the connecting rod. .... 

The upper end of the connecting rod is freely set on a 
pin with an axial clearance of about 2 m/m. 


with 


The cylinder (Fig,. 13) consists of a b: 
2 oval windows in the lower part, a steel 
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ig. of the cylinder to the crankcaae, so that it 
ly rotate on the body, and of a brass head' with 
2)v The head is fixed to the body when red hea 
of tin solder. The flange is freely set on th 


Under 


■uckin, 
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cylinder and cannot be removed from the cylinder withou- 
unsoldering the head, from outside, the cylinder is 
zinc-coated. ■ 

In the lower part, of the cylinder a hole is drilled 
for the fastening of the cups; through this drilling 
three leather cups are inserted (10) with brass packing 
rings (9) and a distance ring (11) which are provided 
with openings for the lubrication of the plunger piston 
All the rings are kept down by a brass-nut (12), which 
is fitted with a felt washer at the connection with the 
plunger piston (13). 

The valves (7 'and 8) are inserted into special so eke. 
in the head of the cylinder'' and are pressed down by the 
nipples of the collector (5) and by union nuts (4). Th 
sucking valves are placed on the left side of the conpr 
sor (seen in the direction of truck movement) and the 
expulsing valves on the right side. 


,e compressor 


The sucking valve (Pig. 14) consists oi 
(3.) , in the bushing of which the valve rod 
The valve is turned .of anticorrosive steel 


head has a working cone 
put under the angle of h 
and a Slit cut out. On th 
shark of the rod, there is 
a brass-disc serving as 
support for the bronze 
sirring of the valve ( 4 ) . 
The disc is fixed into its 
po si ti on by brass nuts ( 5 ) 
The valve opens in the di- 
rection to the cylinder. 


Pig. 14. Sucking valve 


The expulsing valve (Fi 
layout from thf sucking va 


ifhgh;';. 
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consequently the valve-head (2) has another si 
especially its cone base faces the shank. Ths 

spring (4) is supported on one end by the val' 
and on the other by the guiding bush. The gu 
is held in its socket by a distance ring (5). 
rial of the components of the expulsing valve 
rrA with the material of the sucking valve. 


7. Pumps 


The pumps for the glycerine anu uw su— ■' 
water solution (Fig. 8 and 9) of the compresso: 
in a common bronze body: the glycerine pump ( 
bottom part and the glycerine-in-water solutio. 
the upper part. The pumps are gear pumps anu 
rotated by a common gear (22), fitted on vhe j. 
of the crankshaft. The working gears of the p 
tors) are made of rustless steel. The journal 
gears are supported by the walls of the holes, 
into the body of the pump and in the covers, 
of the journals of the driving gears show out 
lids, and on them small direct gears are xi-. >-e 
with the common gear (22) of the crankshaft. 


ns and bumps, the crank sharp . 

of the flexible drive not, 
firmly but by an elastic ;| 
clutch.' The clutch consist: 
of two cast-iron discs and 
six steel fingers with rub- 
ber washers. I ! 

The assembly of the clutch 
cover with the driving , disc 

of the clutch is shown on 


Expelling valve. *ig 

2 -head; ^-guiding 
4 -spring ; 5 -distance ring. 
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ew: 


9. Water cooler 


On the upper flange of the crankcase a wate 
(Fig. 10, 20) is provided in order to cool thl 
The cooler has a corrugated iron body and a re 
The ioints of the cooler and crankcase as well 
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lid and the cooler are hermetical and provided with ru 
her insert. The body of the cooler is attached to the 
studs of the cylinders with the help of cross-arm by 
normal screws. The lid is put on the same studs and i 
attached by two wheels from the outside. The cooler i 
being filled with water from the top, while the lid is 


Fig. 16. The cover of the clutch assembly 


Dowel 10 
Distance sleeve 11 
Split shaft 12 
Lid 1 - X3 
Cup 14 
Thrust sleeve 15 
Stud 16 
Box. 17 
Driving disc of .the clutch 18 


Fastening screw 
Spring ring 
Fa s t ening screw 
Ball bearings 
Barrel 

Stud "" 

Washer 

Distance ring 
Flange 
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er is being let out by an outlet cock 


There are four filters placed on different places on 
the compressor, and they require some care when the com 
pressor is in action. 

The oxygen filter is placed on the sucking line of t 
compressor. It is made of brass net Wo 35/35 openings 
in one inch/ and a brass body; this filter is placed i 
the terminal of the sucking collector body (Fig. 3, ITo 
For blowing through or rinsing this filter it is necess 
to open the union nut of the sucking line of $h fer /h 
sor and to remove the socket. 


It is placed inside t! 
blowing through this : 
out of the valve body 


olution 


of an extended cup, made of the 'brass nez Wq it Ui ope- 
nings in one: inch). It is soldered to the sucking so oka 
arid is put into the removable hatch of the front-v;axi ox 
the crankcase. If blowing through this filter, c is 
necessary to open the nipple ( 2 3 - Fig. 3). ±r ringing 
this filter, it has to be taken out of the front-wall 
of the crankcase (Fig. 9, No. 29). 

The glycerine filter on the sucking line of tne gly- 
cerine pump is made in the shape of a lid of brass net 
No. 25, soldered into the blind brass body. It is set 
into the. body of the pump (Fig. 9, No, 30). This filter 
may be blown through by opening ;! the plug (Fig. 9, No 21, 
For rinsing this filter, it is, necessary to remove the 
cast-iron lid of the pump arid take the body of the filte 
out of the socket after having opened the wire lock. 
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On the compressor, there are two cocks and six plugs 
which are to be used when the compressor is at work. T 
cock (34) controls the flow of the solution of glycerin 
in~water out of the pump and partly out of the re servo i 
for this solution. Two plots (35) serve to pour out th 
remainder of the glycerine -in-water solution of its re- 
servoir. The plug (37) covers the inlet of the reserve 
for the glycerine-in-water solution. The thread plug 
26, Pig. 9) serves for pouring ^glycerine into the creak 
case. The plug (43, Fig. 12) controls the outlet of 
glycerine out of the crankcase, it is set belov; the op- 
pressor on the clutch sidik on the outer surface of the 


pi DC 


-e by pou 


ng twxc 


rough fresh water. The plug (, 
lowing through the glycerine f 
lycerine of the glycerine pump 


The oxygen pipe line connects the battery of cylinder 
the compressor, the cooler, the dehydrating equipment a. 
the control panel. 

The main lines, forming this system are assembled on 
the control panel and are divided according to their de- 
signation into the following lines: 

a. The feeding line, connected with the sucking vaT 
of the compressor through which the oxygen is sucked up 
by. the compressor. 

b. The expelling line, connected with the expelling 





manometers o f H 
0 0 . .0 
1 , filling 


closed 

circ ?s ' ?1 


>ressur 


! c ircu u 

g^d i sf ri bul ion /5T? 
| m a no meter 
jof the redueincpo f \9 


.blowing 

through 

distribution 


L tiling 


, 3; 4, 5 - valves of the expelling line 
' d' 4 ' 5'- valves of the feeding line 
velve of the closed circuit 
valve of the pressure control 

0 valves of the distribution of oxygen at 150 atmosphere 

valves for filling of small capacity bottles from the 
socket of the control panel 

12, 13 - valves for filling the station 
valve of the distribution of oxygen at 30 atmospheres 
through the reducing gear 
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valves of the compressor through which the oxygen is driven 
from the compressor into the circulation. 

c. The distributing line, connected with the distribu- 
ting sockets on the outside of the body, through which the 
oxygen is distributed into the cylinders on board of the 
•aircraft. As long as the compressor is distributing oxygen 
into the cylinders, this line acts as an extension of the 
oxoQ fling line. 

cL The filling line connected with the filling sockets 
-lithe outside of the body, by which the station cylinders 
f'h hilled, by driving the oxygen into these cylinders. is 
hi:: as the compressor is filling the station cylinders, 

'■bis line may be considered as an extension of the feeding 


.e same denomination is used for 
ed in the respective lines, for 


t n p i *n a i i r 


isxance , 


socket 


ipoilang collector et 


Phe battery of 15 oxygen cylinders is 


■f 3 pieces* Each 


riel ana at 


ceding lines 
are arranged 


xne panel 


market 


diagram 


vq l f a ./ ir 
" ° ? '“5 J } ‘ ? 

;Ond row and arc 
feeding line is 
compressor; tr 


vfiavtv ox me 


v mr. m 7 sin! 


c onne c t e d w i th the 


.lector of the compressor 


vcnected with expelling line of the panel, thi 
the cooler, the moisture separator, the dehum: 


line pas- 
di fier, and 


c the compensating safety valve. If the pressure in the 
filing line is increased, the safety valve opens and the 
coining pressure is driven into the sucking main line. The 
ssure in the expelling line is measured by the central 
thand manometer, the pressure in the feeding main line by 
central righ thand manometer. The measurements from the 
ometers are duplicated by measurements read of the group 
©meters (upper row). 
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It is possible to pump the oxygen through the feeding 
and expelling lines from one group of cylinders into 
another one. So, for instance, if the valves No 2 and 
No 3 are opened, the compressor will suck oxygen out of 
the cylinders of the second group through the feeding 
line and feed it through the expelling line into the cy- 
linders of the third group. 

The feeding and expelling lines are linked together 
by the closed cycle valve No 6 (in the third row on the 
left). This valve is used when it is necessary to cut 
off temporarily the feeding of oxygen without stopping 


The valves No 
-ve for reading 
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bod;;, and the valve No 9 for filling' the small o opacity 
bottles through the socket of the control panel. 

The feeding line is connected with the filling line 
(the lower row of valves). 'The, valves of the 1'i i mg 
line Nos 11, 12 and 13 are connected with the filling so- 
cket, placed on the outside of the wall of the bo ay, ana 
serve for charging the cylinders of the station from ex- 
ternal container through by-passing, or from the compres- 
sor. From the expelling line a branch-pipe leads to to 
pressure reducing gear, with the valve No 14. This re- 
ducing gear enables the filling of low-pressure cylinder? 
up to 30 atmospheres through a special socket on, the our- 
side of the body of the station. The decreased pressure, 
is controlled by a manometer on the control panel (tne 


' “ 0*1 
f - f- 


cell'll I 
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Saniti; 


lower, one on tre left, lenown as ’'Manometer of tb 
valve”. 

me rilling ano. distributing lines are connected to 
each other through the valve of the closed cycle, so that 
it is possible to feed from the filling sockets to the 
distributing sockets. 

The oxygen is being discharged frojn the main line 
tnrough . the cutlet valve No 7 (on the right in the tilled 
row). The oxygen is let out into the 1 atmosphere through 
I pipe protruding under the body. 


-• Description of the construction of elements of the 

oxygen circulation. 


Control renei 


The scales of all the instruments as well 
/..'heels of the valves are installed on the fr 
control panel. The instruments and the line: 


this pane] 


attached 

% 

Prv p r*» Q 

-up of 
val78£ 
tow them 3 

h / ■-'C ^ 

'' ? -> 5 

showing 


In the upper row of the control pane 1 , five men 
ore placed,' which indicate the pressure in eacw pr 
the* battery cylinders . Beneath them, there are ft 
of the expelling main line (Ip 2, 3 5 i and :f.) a no 
there are five valves of the feeding main -line (5 ( 

•c ana ?). m the center, there are two manometers 
'the over-all pressure in the system; on the left - thair- 
07 the expelling line and on the right one - that of the 
feeding line. Beneath them, in the centre the scale of 
the aero thermometer is fixed, indicating the temperature 
of the glycerine in the crankcase of the compressor. In 
the third row from the bottom, there are two valves: on 
the lefthand the valve of the closed cycle (6) and on the 
righthand the outlet valve (7). In the" next row, in the 
descending order, valves of the distributing main line 
are to be found, the outer ones of which (8 and 10) are 
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s distributing sockets on the body of the 
e central one ( 9 ) - for filling of the 
cylinders through the socket on the con- 
the ■[same row, on the left from the valves 
none ter of the pressure reducing valve, an 
the dial of the electrospeedometer, indica 


Vic, 18. view of, the coir 
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ting the numbei;/ of revolutions of the compressor. Each 
small point of the scale of the speedometer is equivalent 
to about five revolutions of the compressor. The number 
eight corresponds to 200 revolutions of the compressor. 

In the bottom row, there are three filling valves (11, ' : 
and 13), driven out of the filling sockets which are or 
the outside of the station s body, on the right of the 
door. On the lefthand from the, filling valves is placed 
the valve of the pressure reductor, and on the righthaad 
- the socket for filling the little capacity cylinders 
(directly on the control panel). 

The lowest part of the panel is occupied by three pres 
buttons. The left and the central knobs serve the lignt 
signalling to the driver s cabin. If the central button 
is pressed down, a green light is switched on on the 
driver s panel, and this means a signal for the starting 
of the compressor. The left press-button switches or. the 
red light, which is a signal to stop the compressor. The 
righthand pressbutton closes a primary winding of the 
induction coil with the station '■& body, the breaker is 
switched out of action, and the motor stops instantly. 
Three switches serve to turn on and off the re sportive 
roof lights, the fourth one - for cutting off the .'expli- 
cating sound signalization, when there is no u for if. 

In the central part of the panel, at bo th .f It .g large 
plates are fixed, the plate on the right - contains a 
scheme of the oxygen circulation, and the one on the left 
a short instruction about observing of safety precautions 
on the station. 

A photographic scheme of the oxygen system is fixed 
into the control panel, which is corresponding to the 
scheme on Fig. 17 of this booklet. 


The moisture separator serves for the separ< 
particles of water carried about by the oxygen 
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sists of a steel pipe in the frontside of which a head 
and a small bottom are welded in. A flanged socket (1) 
with . the guiding pipe (2) and the central pipe (3) of the 
exit socket is connected with the head. The oxygen valve 
KV - 1 M, serving for blowing the moisture separator 
through, is screwed into the small bottom. The moisture 
separator is mounted on the rear-side of the control panel 
The hot oxygen coming out of the compressor contains 
a certain amount of moisture, in the form of vapour. Pas- 
sing through the air-cooler and along pipe line, the oxy- 
gen is cooled and the water vapeurs, contained in it, are 
condensing in the form, of very fine drops which remain 
nevertheless in suspension. In the moisture separator the 
oxygen flow starts owing to th 
ral rotation. The moisture pa: 
action of the centrifugal fore 
of the cylinder and are flow:in ; 
process is helped also by an abrupt char 
direction of the oxygen flow. The oxyge 


brown 


ollar to the exit sock 
umidifier. The water 
ly removed through the 


The dehumidifi 


The purpose of the dehumidifier is the final drying 
oxygen, it means 'the absorbing of water vapours, wnica 
remained in the oxygen after its passage through the m 
sture separator. 

It consists of a double-neck steel cylinder (1) wit 
capacity of four litres. Into the lower neck of the c 
Under the entering socket (2) is screwed in with a ne 
ting filter (3) and a traverse with a blow-off valve o 
the type KV-1M. Into the upper neck the exit socket ( 
is screwed: in with the same netting filter (6). “Hie w. 
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A 


A 



A 


A 



interior of the cylinder is filled with SILICA GEL (silic 
acid with 10% moisture) Mark KSM according to Standard 
3956-47 . The dehumidifier is also mounted on the rear-si 


d socket 


huiaing pipe 
Central pipe 
Cylinder 
Blow-off val 




Moisture separator 
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dutouxu easily water vapours, contained in gs 
to that, the relatively wet oxygeni, passing 
layer of silica gel, .is by this way dried' tc 
nary lov/ content of moisture (theoretically, 
conditions, to 0,03 grammes of moisture in o 
of oxygen). 

-^n the run of time, the silica gel gradua 
j. i-o ctbsoroing power decreases and may comple 
Nevertheless wet silica gel may be heated at 
of 180° - 200° Centigrade s and regenerated i: 
coat it is again well able to absorb moistur 
forking conditions of the station AXZS-40, t: 

silica ge± \vi tn moisture taxes piece appr< 
:ii xer 24 nours' of action. After this term, : 
ndry to exchange the silica ifhl or* ■fc® r heat f.i 


cou: 


is important to note th 
40° Centigrade s, oracti 


me 


uucnangea, as far as moisture is concerned. It is the re - 
fore, on hot summer days, necessary to take suitable mea- 
sures for an : additional cooling of the oxygen, e.g. to 
c range more often the water in the water-cooler of the 
compressor, to provide an air-draft above the air-cooler, 
to v/et the oxygen circulation main line etc. 

In order to prevent that the oxygen, flowing out of th 
station, is spoiled by fine particles of silica gel, 
carried away off the dehumidifier by the flow of oxygen, 
there is an out carrying ceramic filter, installed in the 
main line behind the : dehumidifier. 
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s filter is fixed on the control panel above the 
difier. , A bit lower, the inlet of the filter is 
ted by a pipe with the exit socket of the dehuraidi 
and the upper outlet with the expelling main line 
control panel o 

body of the filter (Fig. 20 a :) 1) is made of an 
tool cylinder with an extension. Into this body z 
2) is screwed on, to which a hollow ceramic barrel 


rm locked nu 


0ho 


.ciciri 


)y some additional xmiening, ^ ^ ' 

chs body of the valve , on which a x range (10) and « ^lajii 
art ( 11 ) are wound* The thread terminal _ of tno noiriul 
:alve is cut off to the short collar The flat hanawnee 
;)f the normal valve is substituted by a more suitable on 
for the taslc i i« g« by a profiled carbolite f ly~ v 'heel ( ) ) 
ihe volvo is provided by two sockets: the lower one (1) 
for the . 'inlet of oxygen s and the second one on fc-c si^? 
fnr* the hM+ipt. The opening of the lower socket has enc 
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shape of e. seat closed by a brass-valve (3) with an eboni 
te cushion. The valve is kept open by a short strong 
spring (9). It closes through the rotation of an spindle 
(4), into which a ball (13) is rolled, which is supported 
by the terminal of the valve by means of a cushion (12 ) 


Fig. 21. Oxygen valve 


6 . Plug 
9 . Spring 

10. Flange 

11. Clamp nut 

12 . Cushion 


Oxygen entry socket 
Oxygen exit socket 
Valve 
Arbor 

Flywheel 13. 




Ey'i 




m 
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diaphragm ) ana tne . pj-ctixi 
'•rasher (4) with a pusher (5). Of 
ihragm (2) there is a thrust wash 
a regulating screw (8). At the s 
lacing valve , when the pressure i 
"B" is lower than 30 atmospheres, 
neves aside the plain slide valve 
chamber "A" into the chamber "B”. 


menx 


of the diaphragm against the spring v f > wau 
diaphragm will straighten, the washer (4) with une m 
(5) and the plain slide valve (3) are shifting the 
of the spring (9) sidewards ox the diaphragm, do sin 
opening in the va^-ve seat (12) and reducing the oxjg 
from the chamber/ "A". , When the pressure in the chain 
reaches 30 + 4 atmospheres, the gas-flow into the ch 
stops, since the plain slide valve (3) closes the op 
in the valve seat (12). The spring (7) is regulated 
the screw (8) so that the plain slide valve (3) clo 
opening, in the valve seat (12) at a pressure in chars 
' ■ "mtx-iL'A ~ t-p is flowing away> 
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this reason the pressure on the diaphragm (2) decreases as 
and the spring’ (7) ,• acting on the washer (6) bend/: 
the diaphragm (2); the diaphragm moves the plain slide 
valve aside from the ring of the valve seat, so that the 
gas may flow below the’ diaphragm (2). If the gas-flow 
decreases during the work, the pressure In the low-pressure 
chamber increases. 

Simultaneously, the pressure on the diaphragm is in- 
creasing so that it overwhelms the effort of the spring -(7) 
and flattens the diaphragm (2), so tha tithe plain slide 
valve (3) covers under the action of the spring ' (9) the \ 
opening reducing the flow of oxygen out of the high-pres- . 3 
sure chamber into the low-pressure , chamber. If the flow 
of oxygen is completely stopped, the plain slide valve (3) 




Figure 22 


chambe 


iigh-pressure chamber 


- Safety valve \ 2 4 diaphragm; 3 - plain slide valve; 

- washer; 5 - pusher; 6 - washer ; 7 spring;/ • 8 _ r 
gg screw; 9 - spring; IQ- high-pressure socket; 11-1 

sure socket; 12 - valve seat. 
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fully closes the opening. When mounting the reducing -valve 
on the control panel, the high-pressurfe socket (10) is 
connected with the valVe.jof the reducing valve (Pig. 20, 14) 
the low-pressure socket : fll) with the distributing main 
line. j ' 


oxygen cylinders (Fi 


The station battery is equipped with 15 stand-art 
cylinders with a capacity of 40 litres each and with 
working pressure of 150 atmospheres. The cylinders 
provided with a normal ojxygen valve, packed by a dia 
The ; shoes of the cylinders, installed in the station 
removed. j 

The battery is placed in the cylinder compartment 
body, the cylinders are ^horizontally arranged into t 


s ana vert 


rtical row are united by £ 
ve groups are formed in tt 
- led to the control panel. 


si sting of a me sal creme, xormin, 
birch linings. The linings sum 
and their surface, facing the up 
is stuffed with felt. The linin 
by bolts, one for each lining. 

The whole battery of cylinder 
cal bolts rigidly connected to 

The battery of cylinders is 
of the body. ■ A special key se 
the. flywheels! of the cylinder 


tine framework of the hoc 
operated from the right 
ves to make the rotation 


The oxygen pipelines are composed o 
a section of 9 x 5 m/m® The links are 
nipples and union nuts, and may be dis 
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:|ipples are also soldered to the pipes by a silver solderv 
: 5!he oxygen pipelines from the control panel to the cylin- 
ders as well as to the distributing and intake sockets are 
led on the ground and are protected from mechanical damage 
by an iron casing. 

The intake' and distributing sockets of the station are 
fastened under the casing at the foot of the rear wall of 
the compressor compartment of the body. On ‘the righthand 
from the door, there are ■ three intake sockets and one dis- 
tributing socket at 150 atmospheres, on the left-hand from 
the door two distributing sockets at 150 and at 30 atmo- 
spheres. The engaging ends of the sockets are placed out 

side. Non-return valves (are. inserted into the bodies of 
the sockets of the same kind as the valves in the cylinder 
heads of the compressor. Pressure delivery valves are 
fixed into the distributing sockets and sucking valves- Ante 
the intake sockets. The purpose of the valves is to lot 
through oxygen only in the one direction, x.e. m the ais- 
trifcuting sockets - out of the system into the eyiincr.rs 
on board of an aircraft; in the filling intake sockets 
only - out of the transport cylinders into the circulation. 
Each socket is closed by a protective nickel-plated cover, 
fastened on a small chain. Apart of that, each group or 
sockets is closed from the outside by a common mctai casing 
which is closed by a clamp, and may he sealed by a toad. 

For the connection of the station cj^linders to tno cy- 
linders on board of the aircraft, the station is provided 
by flexible copper pipes with a section of 6x4 m/m, 
wrapped around by a spring wire. Three of. these pipes am 
each 3,5 meters long and two - 1,75 meters each. The long 
ana the short pipes may be linked together by a collar nut 
Apart from that it is possible to connect three or four 
of these pipes by special sockets. The short pipes are 
suspended on the inner front wall of the cylinder compar la- 
ment of- the station s body. The long pipes are placed 
Vs wiATm +’n D e.+4+i on in covering pipes,, which 
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ftad-cksl plated lids. If! the station moves only for a short 
^J||||hce: r ;t;iliet:a|rdraftS!pipe^a :;are not disconnected from 
the distributing socketjs, being suspended in their center 
' on special small hooks pn the rear wall of the station 

body. In this case, thjb free ends of the pipes and the x 
special covers of the distributing sockets are connected 
to the auxiliarjr socket^ for protection against dirt and ' 
jamming. There are two! auxiliary sockets in each group 
of sockets. * If the auxiliary sockets are used, they should 
be cleaned of dust beforehand in order to avoid the conta- 
mination of the aircraft pipes. The collar nuts of the 
aircraft hoses are moreover closed by threaded plugs, pro- 
tecting the pipes against penetrating dust while the sta- 
tion is on move. These; plugs must be removed from the 
pipes before they are connected with the distributing 
sockets. 1 . , 

The filling of the station batteries by oxygen from 
transport cylinders is done with the help of the collector 
of the transport cylinders, fitted with a manometer. Tils 
collector consists of a manifold with four branches, pro- 
vided by collarnuts and] connecting nuts on their ends. 

For the filling of the small capacity bottles, a special 
collector for small capacity bottles is provided as well. 

This collector has also 1 : four branches, but it is not pro- 
vided by a manometer. 

The station battery may be filled 
with oxygen directly from : the oxygen 
producing plant. In this case the 
long aircraft pipe is used to which 
a special adapter is connected (Fig. 
23). The free end of the pipe is 
connected with one of the three fil*; 
ling sockets, and the other one with 
the adapter - to the distributing 
socket of the oxygen producing plant 
Both collectors are fixed to the 
cylinder stands and are held by 


Fig. 23. ■ . 

Adaptor to the oxy 
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'JSTRUGTIONS FOR USE 


These instructions fdr use contain the following 


>oara 


a. Filling with oxygen of cylinders on 
aircraft; 

b. Filling with oxygen of. cylinders on the coii.ec tor 
of the control panel 

c> Filling of the station own cylinders with oxygc 

d. Filling of cylinders on board of an air crai t i • of| 
outside sources 

g t Pumping over of oxygen from one s^roup ^ 

to another one 

f. Filling of oxygen cyliders through the reducing 
valve 

g. Work in closed circuit 

h. Checking of the safety valve and release of pressure 

Maintenance and handling of the compressor 

The work of the drive and switching on of the comprecoO. 


S. Routine work 
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Spring clamps. f 

To enable- a normal maintenance (soldering of parts, i. 
exchange of valve bodies etc.) the individual lines on 
.fhe control panel are assembled as separate units, i.e. 
lines, connected to each other by thread joints, which : 
be disassembled-. In this way, it is possible to remove a 
certain unit from the panel disturbing the whole communi- 
cation. 


may 


VII. INSTRUCTIONS FOR USE 


These instructions for use contain the following points 

A. Preparation and starting of the station 

B. The operation of the station 

a. Filling with oxygen of cylinders or 
aircraft. 

b. Filling with -oxygen; of cylinders on the colic", toe - . 

of the control panel I 

c. Filling of the station own cylinders with oxyge 

d. Filling of cylinders on board of anaircraxt xr ' or ~ 
outside sources 

e. Pumping over of oxygen from one group of cylinders 
to another one 

f . Filling of oxygen cyliders through the reducing 
valve 

g. Work in closed circuit 

h. Checking of the safety valve and release of pressure 

C. Maintenance and handling of the compressor 

D. The .-work of the drive and switching on of the compressor 


ear a 


E. Routine work 
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I 



Preparation and 


The starting of the station should be divided into 
two stages, i.e. the preparation for the start and the 
start proper and moreover it is necessary to stake into 
account -whether the station cylinders contain sufficient 
oxygen pressure (not less than 60 atmospheres) or who the-;'' 
the station cylinders are not filled with- oxygen (often 
there is a small remaining pressure of 10 - 15 atmosphere 
and in such a case an outisde source of compressed oxyger 


It is necessary to pay attention to the dinere 
preparation of the station for start in both c 
t means whether the station own cylinders are fil 
oxygen or not. 

In both cases the station must be in absolute 
-he main lines must not be damaged, all the mam 
:he station mast be on their places. As a rule ^ 
xressor must not be disassembled after its asseim-j 
the producer s. The operator must be ah so In tt. ij 
rh^t, there are no particles ox oil b rough to anj/u: 


trui 


th 


In the negative case, the station must 
nd the defaults must be found out and.ro: 
?he compressor may be partly disassembled 
again as shown in Chapter VII, C, and the 
■ip dep-r eased in this case according to. in 


is well aware, tnat 
be lubricated only,: 
water (one part of 
with an anti- 
of distilled water). 


: It is necessary that the opera xo, 
the leather cups of the compressor : 
with a solution of 20% of glycerine in 
dynamite glycerine or distilled glycerine 
corrosive addition and four parts 

The frictidp parts of the compressor mechanism are 
lubricated onlj? with dynamite glycerine or distilled. 
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forbidden owing to ti 


The personne/i, entrusted 
starting of the station, ha 
soap before beginning this w 


carefully 


of the personnel in att 
lean and not spoiled by 


The special clothing 
the station has to be c 


r vessels, used for 
the solution of glyc 
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3, Fresh water is poured into the compressor water 
cooler. 


4. . All valves on the control panel are closed. 

5. The valves of the station cylinders ai’e opened and 
the pressure in each group of cylinders or in each cylin- 
der of a group ore checked on the upper row of five man o- 
meters, indicating the pressure in the cylinders. 

If it is found out that there is a pressure of 15D 
atmospheres in all the groups of cylinders, in such a case 
it is impossible- to pump over oxygen from one group of 
cylinders to another one, and oxygen may bo directly fil- 
led into the connected cylinders from t> 


■3 1 a t i o n c y 1 L i \ d e r .• 


6, The cylinders to 
the distributing plugs. 


I . It is necessary to car-"', up, where her tn-yrxy' 
communications are he mistical and not clogged. It : 
necessary to check up whether the compressor is her; 
whether no oxygen is leaking through its le ether cu 
find whether the valves of the control panel arc sou 
hermetically and reliably. To che 


working of the main line and of the compressor, 

/ , 

necessary to open one of the roup valves 1, ■ , 

5 of the f e e di ngf, . 1 ine and the valve (6 } - sec o 
distribution scheme of the station figure - or. 
panel Figure 21 Moreover the threaued joint 

pipelines and the plugs of the valves are being; 
soap-water. If soap-bubbles are formed, this fact gives 
evidence of leakage of ! oxygen. In order to stop this 
leakage, it is necessary to tighten the screw joints or 



A 

J 


) 

J 
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Second c 


roc 


nee: 


ornmenae 


unuse 


the group one 


measure 


4„ Start the compressor, having made sure beforehand, 
that the leather cups of all the Cylinders were loo sene : . 
it means that tjhe set nut of the cups was turnon for . 1 - 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 



Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 




\ 

) 

\ 



terwfir 


a. § 4 anticipates the startin 
ter a longer standstill, during 


hich thi: 


rkin, 


ana 


Pressure should 
and gradually by a: 
feeding group valv 


fully t: 


It is necessary to 
jure in the cylinder bei 
nanometer and also follow the decline of ^essure 
jmntying cylinder on the upper manometer of the x 
group and on; the right center manometer. The cyl 
Deing filled Pare often provided by their own mano 
the pressure drop 3 ' 1 is reacnea, 


s soon as 
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iv en 


er or to con: 


ure 


nome t 


ono.s sup- 


open mime a i 


open me 


tion 


rev/ as xa' 


the time of preparation or 


the set nuts j fixing the cups as iar cxo 
of the pressure delivery valves of the group of cy la, id- 
being filled, for instance No 2 (upper) has to oe open- 
while the cylinder valve of this .must be opene- during 
the preparation for the start* 

6. The: filling valve No 11 has to be opened and 
oxygen allowed to pass through into the cylinder being 
-p-mpd. The -pressure ih the emptying cylinder and tne 
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circuit valve o is to be 
.e flow of oxygen through 
in the precedent case, - 


.> : 1 is reached 
•he valve of the 


is nec 


veousiy the work ox the compressor and of tne individual 
-lain parts of the station, and especially check the pro 
sure in the glycerine-in-water solution in the chamber— 
and its proceeding in the form of uninterrupted streaks 
to the plunger pistons. If necessary, the glycerine-in 
water solution must be poured into the chamber through 
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be allowed to drop below 15 - 20 atmosoho 


./imm ax re 


;sure is less efficient and lidm!- 


produce overheating* ' Moreover, there should oheagsr 
jaain in the cylinder a pressure not lower than 15 atmc 
spheres, even if all the oxygen is let out of the stal 
it is not permitted to empty the cylinders into the- 
atmosphere, since in such a case the cylinders could l 
soiled by the air of the ..outside a tmo sphere* 


If during a long work o~J 


mi my s x c 


irony oarer n r: up ox trie oxygen , p 


it is reexvarnenaea 


mi no tee the i uri, operatic 


it vaive a 


XV' gen m 


.now to 


iur trier the: ho 
re treated and i 


ns true xionr 


e riven. 


c sen r y i ng t a x s w o tk 



On Figure 24 - .32 the control panel with its pipe, 
valves and manometers is diagrams tic ally shown. Bad 
those figures enables to get a complete image-; of the 
movements of the main oxygen ,l low s through tne pipe 
of the panel during: the relative operation in the sc; 


outlines of the handwheels of tho; 


g o g: : o |.xr0t 


on Id be used for the execution of the re3pecTiv€ 
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cue c 

O O T» f 


- oi k _L U i 


*J. 5 


o oera ' 


-ex ore i i zl\ ( ' u LI 

illy works on the closed circuit wi th the vale, 
closed circu.it open. In order to start dill:’ 
' be opened the feeding valve of that group o.t 
orders, iron; notch the filling is intended (e. 
valve of list ributing rain line, correspondir 


:sso: 


, trier 

2) an 
to the 



tribution socket, to which the aircraft hose is connecter 
;h B). All the ether valves of the control panel with 
exception of the closed circuit valve, remain closed 
this stage, the filling is not yet proceeding, and the 
pressor will carry on its work on the closed circuit 
il the pressure being applied to the selected group, i. e. 
2. The filling of oxygen from the second group into 
cylinders on board of the aircraft starts, when the 
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closed circuit valve 6 is closed. The increase of pi 


in the cylinders is to be checked on the expel 1 


meter (center left). If the . pressure in the cylinders 
be ins filled rises to the needed level, for instance t< 


150 atmospheres, the closed circuit valve is open 


the compressor is transferred on 'work on the closed cir- 
cuit, the valve of the main distributing line is closed, 
and the aircraft hose disconnected. • 


If the cylinders on board of an aircraft &r 
- ; d simultaneously, both valves - 8 and 10 are 


The filling of cylinders v, 
of the control panel (Fig. 


>xyyen 


soacity cylinder 


is connected directly to ■ 
a. the feeding valve of ar 


dnojS puanos sqj 
jo $japu!| Aa sis- jo jno 















rf 



nN 


• *c; ( t'® 






S' 'V. 





Fig. 24. The filling of cylinders^on uoard . ox s 
with oxygen out of xhe station 


on 01 rcr 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


1b the cylinder on 
board of an aircraft 
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valve of the main distributing line 9 are opened. After- 
wards, the closed circuit valve 6 is closed and the ; cy- 
linders are filled by oxygen up to the needed pressure, 
in conformity with the former case. 

c . The filling of the station own cylinders with oxygen 
(Fig. 26). 

If- the station own batteries of cylinders are being 
filled, the collector of the transport • cylinders is; con- 
nected to one of the sockets on the station body, and the 
other end of the collector is connected to four transport 
cylinders with- medical oxygen. The cylinder valve^- 
opened (the valves of the station cylinders battery; being 
filled have also to be opened) . On the control panel the 
valve of the main expelling line of the filled group of 


cylinders (e.g. 5) and the f 
which the collector with ths 
nected (e.g. 12) are opened. 


5 vaive of 
snort cvlin 


With this arrangement tne oxygen is now 
ily from the transport cylinders into 'hie 


oddly from the transport cylinders : 
of cylinders and the pressure is bein 
compressor works on closed circuit, 
suit valve 6, and allow in this -ay 
from .the transport cylinders into t 
Under s in the same way. Watch the 


on the upper manometer of the 


the cylinders being filled on the expo j. .L ing: rvvwww s.,er 
on the upper manometer of the cylinders being cured, 
soon as in the group being filled the pressure w -wo 
mo spheres is reached, close the valve of this group, 
a simultaneous!; open the pressure valve of the next 
oup which is prepared for filling, ana if no sue a giwup _ 
prepared, open the closed circuit valve. The vaxves 
st be operated without any delay, otherwise tne pressure 
the pipeline might suddenly increase. 

The oxygen should be driven from the .transport cylinders 
as long as the remaining pressure in the emptied cyiinc vs 
drops to 10 - 15 atmospheres, - and with tne pressure or g 
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not exceeding three. Consequently, for emptying 
linders to tty remaining pressure mentioned abov 
one but several successive filling operations ma; 
necessary. 


source 


If cylinders on board of an aircraft are bei 
"rom transport cylinders, avoiding the .station 
.y linders, a collector with connected transport 
s attached to the filling socket and the distr 
ocket connected to the cylinders on board of t 
raft by the aircraft hose- The . Compressor mus 
ranwhile —on closed circuit with the val ve 6 
he valves of the transport cylinder and of 


Filling the cylinders on board o 
from external sources. 
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• Further, the valve of the distributing socket is opened, 
to which the cylinder on board of the aircraft (e.g. ...No 0) 
is connected and the valve of the filling socket, to which 
•the collector with the transport cylinders are being atta- 
ched, (e»g. No 12 ) . With this setting, the oxygen flows 
spontaneously into the cylinder on board of the aircraft, 
fills the whole pipeline, and equalizes the pressure, 
which will be obviously lower than the required pressure . 
After having closed the closed circuit valve, the pressure 
of the oxygen in the cylinder being filled is being; com- 
pleted up to 150 atmospheres, but not surpassing the re- 
commended pressure drop iof 3 : 1* Watch the pressure in. 
the cylinder on the pressure manometer. As scon as the 
required pressure is reached, the closed circuit valve 
should be closed, and, simultaneously the hi strict Li a 
valve as well. 

If a cylinder of greater capacity on board of an eir 


raft is being filled, it 


suitable to connect all 


transport cylinders to the collector, otherwise the re • li 
be not enough of oxygen and it will be necessary to . nine 
it from the station batteries., 

NOTE: The present arrangement of trip oxygen nipnlrr ' 

of the station does not fill oxygon directly out nr tin . -.s~ 
port cylinders into cylinders on board 01 an aircraft 
with avoiding the compressor. 

e. The filling of oxygen from one group of cylinders to 
another one (Fig. 23). 

This operation is necessary when a considerable part 
of the oxygen supply of the station batteries has been 
spent, and in the majority of the cylinders a low oxygen 
pressure remained. In this case it is suitable, at a 
time when no filling is going on, to collect this supply 
of oxygen into one ■ or two groups with a higher pressure 
by way of a successive filling from one group 01 cylinders 
to another one. 


At 



the beginning of the filling operation, the compres 
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sor has to work on closed circuit, with the valve 6 
opened. 

For the Filling operation the Feeding valve of that 
group oF Cylinders, From which the oxygen is to be pumped 
e.g. 3) is opened as well as the expelling, valve of that 
group, into which the oxygen will be pumped (e„g» 4). 

As soon as the closed circuit valve 6 is closed, the Fil- 
ling starts and the operator has to watch the pressure 
in the emptying group as well as in the group being filler 
on the Feeding and expelling manometers. As soon as the 
pressure in the group being Filled reaches the limit, in- 
dicated by the proposed pressure drop three, ix means fie 


dnoaS tyanoj am 
sj3pui|Ao am G]u; 


dncu6 pjim 
jo sjspuii Ao am jo |no 


The Filling of oxygen From one .group to 
another one. 
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The filling of oxygen from one group of cylinders to 
another one may be performed in different ways, keeping 
in mind that the permitted pressure drop must not exceed 
three. It is recommended to pump ‘the oxygen from a cy- 
linder with a lower pressure into a cylinder with a high:: 
pressure. 


The pressure in groups of cylinders (in atmosph 


ambers of groups 


ourth 


if th 


lie filling of oxygen into cylinders through the rediicin, 
r alve (Fig. 29). 


For filling oxygen into low pressure cylinders up to 
30 atmospheres, a special reducing valve on the control 
panel is being used, which is adjusted to a pressure of 
30 atmospheres on the distributing socket. 

For the filling operation, the low pressure cylinder i 
connected to the socket on the body wall, marked with th' 
inscription "Distribution 30 atmospheres" (the right 
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ocket on the left side). 

Oil the control panel the reducing valve 14 and the fee- 
ing valve of that group/ from which the filling of the/ cy- 
under will be performed, (e.g. No 3) are opened. 

If the pressure in all the cylinders of the feeding' 

;roup will reach at least 40 atmospheres, or with one open 
ylinder of the group at least 60 atmospheres, the cylin- 
ders may be filled directly, without using the compressor, 
if the pressure in the feeding group is lower, it is nee os 
iary to switch on the cylinder, having closed as usually 
;he closed circuit valve. 

The pressure in the cylinder being filled is to be 
;atched on the reducing valve manometer (in the lower part 
;i the control panel on its left). After having finished 


or over 


eornpres 


witching on the corner e 


feeding valve of any group fe.g. bo e j ana tne e^osou 
circuit valve £ are to be opened. In tnis case toe cv.ipn a- 
©or sucks in the oxygen from the cylinders through me la- 
ding main line and expells it again into the leading, n<.iin 
line without increasing its pressure, it means that the 
oxygen circulates in a closed cycle. For working on • 

circuit the group of cylinders with the lowest pressure j.s 
chosen, in order not to cause an excessive strain to tne 
compressor, but in- some cases it is necessary to work on 
closed .circuit at. high pressures. 

■ Work on closed circuit is possible also/, without svatcning 
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Check up of "tue 
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,he feeding valve of any group oi cylinders -with oniy 
valve of the closed circuit, opened* In this c.a»e , 
compressor will drive the oxygen closed in the oxyge: 
(line itself, avoiding the cylinders. This operation 
jot recommended, since in view of the small capacity 
;he pipelines, the oxygen will warm up more quickly 
if th^re is some delay in switching over the valves 
a displacing run to the closed circuit work, when wor 
5 on the pipeline capacity only, the permitted pressu 
the pipeline will be more quickly . sur pressed. 


The safety valve is to oe 
the filling operations in order 
reliability. If the station w 
ve should be checked up ones pe 


.owing way: the expemng v 
, valve are closed and one v 


compressor is voi'Kin. 


'he safety valve is ciue 
surplus of oxygen into 
further increase 


the sucking Earn line, u 
of pressure in the ex.pe 


a lowing a 
nain line. 

When inspecting the safety vaive u xs 
sold the hand ready on the closed circuit valve, m oraei 
to be able to ’open quickly the valve and switch the com- ^ 
pressor over to the closed circuit, in caoe of c d-a-ici 
safety valve. 

i. The lowering of the pressure (outlet of oxygen from 

the station piping) (Fig. 3|)» . 

a ^-p nroswirs. it means the outlet of oxygen 
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ore# 


period before the start, it is necessary to make sure 
about its good condition and about the suitability oi 
its parts for normal work , of the lack of inner corros 
etc,. For this reason, it is necessary to remove and 
examine the cylinders before the start, and to lei the 
c outjDr essor work on idle . run wi thou t any pr ess ur e o i d ■ 
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Before starting toe 
in work (5 - 10 days), 
fully its outer condi t: 
traces of corrosion, 1 


n e c a ■ .. : a :ry t r c k e c k 
tbsenco of dirt on 
of lubricant etc. , 


group valves and cylinders remaining under pressure* In 
order to let out the oxygen of this connecting line, it 
is necessary to. open the feeding or expelling valves of 
all groups, keeping the cylinder valves closed. If it 
is necessary to let the oxygen totally or partially out 
of the cylinders, it is necessary to open the valves on 
the cylinders. While letting out oxygen in order to de- 
crease the pressure in the cylinders, it is necessary 
to watch the group manometers on the panel. Having 
reached the required pressure, the operator closes first 
the group valves on the panel, and afterwards the 'valves 
on the cylinders. 


It is 

recommended to let c 

>ut the oxygen of t 

he c—linoers 

into empt; 

y. station cylinders, 

s aw ing the who 1 e 

:nyyo-n 

supply of 

the station and to 

le t oxygen out in t 

o tllO 

axmosphers 

e only in owe: rf r 

i w ■ n o r o' o n c y f 



during the work 
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J 




AX? carts of the compressor are to oe thorougmy oe-- 
,-^aeed before assembling. If the compressor, however. 
Cs been in a long period of storage, partially disassem- 
ble ; rubbed dry or dressed from corrosion, all parts of 
+h „ : compressor have to be degreased in accordance wxth 
+ v.o inspection instructions. 

before the start, the filters of the compressor are 
; -ft taken out, inspected and if necessary blown '--'•'-■■■mi 
Pus concerns the oxygen filter on the sucking collect-' 

; filter for the glycerine-ixi-water solution ana '-no 
-•locerine filter. Glycerine is t.o be poured into uc- 

-.4^ e -, the level of the ifyc--.nn nao to jie 'c " 

etc checking lines, the cnaiec has to be fury . 

. the solution of ' g’Jy cerine-in-water anu v/cvc- 
0.-- ’-cured into the water cooler ox comp-. oc. .,o.. - 

Before the stars of the compressor, 
yglves should be successively blov/n through- i 

. n ^ -p V-, firnhS oP'OnTBtOi' , iJ. t; V 


|) ■ : 


1 gv 


y , 't'cu 


1 ne wi th the vsJLvbs on 


no them 


The s e rv x c ing 


,c non ore vf 



The starting of the compressor for an ^ 
or,', switching over to the working; run is being 
hiding to instructions, quoted in the section "A 
f'reoarstion and start ox the station proper", anu 
once more reminded that the compressor has to v/o,x 
15 - 20 minutes on an idle run with loosened learae 
in order to 1 get soaked these cups through. 

At the beginning of the work, it is neco—ax,, a 

o . “ rn1 , TO on n mi so smoothness 

the action of the saxety /al - 

rotation of the valves on the control panel ana the 
faultless operation. 


r cups 
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control lines of the inspection window. The ie 
of the glycerine is shown on the scale of the r 
control thermometer on the control panel. 

At- the normal work of the compressor, the to 
of the glycerine must not surpass 65° Centigrad 


glycerine hflow to the crosshead is being chec 
screwing the plug of the glycerine main line 
on the third cylinder. If this flow is norm; 
liouid gets out with strength from the openii 


measuring stick while the 


.3 being unscrew 


'If the flow of glycerine is interrupt/ 
ry to unscrew the pipe and blow it threer 
If the lubricant still does not pass thru 
of the filter (Fig. y, 29) is to be unsci 


n e cess ary to s i.o r 


samraes has xo o 


/ \ 


fing box of th|| gig/ceriiv: 

b chec k u H wh e t r vi r ' 
solution pump fits to tin 
the bolts 5 

e. check up the ccuicr 
cover * of the hushing and 




.on of the stuff in 


cover "of the hushing and if necessary replace 
new one . A stuffing box hardened, by worn may 
cause of the ‘Vhistling" of the compressor'; 

5« Check up the wanning up of the cyl index 
warm ins: uu of the cylinders is related to the 


warming up of the cylinders is reiamn 
of the water in the cooler , and if the 
the temperature may be ascertained by 


die co oxer. 


do uc nines. 


water temperature 


llv does not surpass 


ly ceri.no in the crankcase ? 
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keatxng o'l tne >eyi in-aera in. excess’ of the -p© 
tare ss) O' caused 0,7 a flow of Ijot oxygen during 

Vl 


eap-tecr- prolonged work cd 


hi of if to eseui-e " drop. To cool down tbn cy - 

linders, the hot water must be ’ poureu out uf tin -cd: r 
and exchanged by fresh water, and if .possible, another ' 
-roup of cylinders with cooler oxygen should be enyag . 
for work, or in the extreme case, the compressor- ahoi .d ' 
do switched on closed circuit with a lower pressure. f.-- „• 
mficient valves are to be replaced by spare valve- s :.V'n 
th*-- spare parts box, 

6 . Check up whether the leather cups and the r-- - led 
joints of the oxygen circulation line are scaling heron--- 
ideally. . It is possible that during the operation of fee 
compressor cups, which have terminated their oarmro i 
service life, or cups which have not ye t tormina t-. their 
r rented service life may for any reason whichever do 
leaking. 1 The leakage shows itself in form of lino .. n~ 


gn ificant bubbles, 


thi 


tag-; 


nffble influence on the working of the staticr 
not cause a loss of noticeably quantities of o; 
but. the formation of busbies mao progress and r. 


■npanied by 


»' •' G 3.K 


iizziirih ox 






:y through. In this case 




the leakage. This is normally 


cans which are slightly loosened 


compressor. For this reason, it 1 


cony ncccoo'ca; 
lone by non f 
1 short idle 1 
, . l u is necessary 
lie run, loosen th. 


-0 


bn over the compressor on 
- 1 - 1/2 turns about of the clamp nut and le 


ompressor go on idle run with loosened cups for 10 





minutes, in order to have the cups soaked properly through. 
Afterwards , with the compressor still on the idle run, 
the cups are to be tightened as far as possible and the 
sure tested. If the leakage occurs again, it is ne~ 


:o repeat this soaking procedure; ones more. 


leakage, accompanied by p strong sizzling, 


- ill 


- 1 


it iJ&ij 


s uronger 
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Seating of the cylinders in excess of the normal tempera- 
ture may. be caused by a flow of hot oxygen during a 
considerable time; by defects of the valve: by an unin- 
terrupted prolonged work of ! the compressor above the per- 
mitted limit of the pressure ' drop. To cool down the cy- 
linders, the hot water must be poured out of the cooler 
and exchanged by fresh water, and if possible, another 
group of cylinders with cooler oxygen should be engage 1 
for work, or in the extreme case, the compressor Should 
be switched on closed 1 circuit with a lower pressure. The 
deficient valves are to be replaced by spare valves from 
the spare parts box. 

6. Check up whether the leather cups and the threaded 
joints of the oxygen circulation line are sealing herme- 
■ git i s possible . that during- th e- - operation- of -t-fea 
'c6&0eSzor cups , %fhich...h,avc.---tevmiriatea ' their warranted 
‘service -life?,, or cups which have not yet terminated tue in 
warranted service life may for any reason whichever he 
leaking. 'The leakage shows itself iruform of Tine in~ 
significanl bubbles. At this stage , tne leakage has no - 
visible influence on the working; of the, station and done , 
not cause a loss; of noticeable quantities oi oxygen* 

But the formation of bubbles may progress ana may oe 
accompanied by a weak sizzling - of the oxygen trying i ia 
w ay through. In this case it is already necessary to re- 
pair the leakage. This is normally done: by soaking the 
cups which are slightly loosened by. a. short iciie rmi oi 
the compressor. ■ For this reason, it; -is ne.cess^y to .. 
switch over the,, compressor on idle run,, lopsen the tyk . , 
by 1 - -l 1/2 turns about of the clamp nut and let the 
compressor go on idle run with loosened eups for 10 - 1 u, 
minutes-; -in order 'to have the cups -soaked properly throng 
with the compressor still on- the idle run, - 
J tyr) ‘Pips- //m olcgj'r.e ; yy-_ £ B.t at- poser ’ere and 'the 
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the formation of foam, by a strong and shrill hissing, 
hurling out oxygen, a so called "blowing of?" cannot 
repaired by mere soaking of the cups, on the idle run • 
of the compressor. The "blowing off" causes a conside- 
rable loss Of- oxygen from the system. During the filling 
operation the increase of pressure in the expelling mein 
line will be^ slower, which will be shown by the expelling 
manometer; the output of the compressor will sharply 
decline. In this case, it is necessary to stop the com- 
pressor, remove the cylinder from the compressor, and if 
work has. to be carried on, to put on its place a spare 
cylinder, whereby the leather cups are fitted in before- 
hand and soaked in the glycerine-in-water solution in the 
way described below. The removed cylinder must be dis- 
assembled) the cups must be inspected together with the 
surface 'of the plunger pistons. The leakage may bo cause 
by the following reasons: 


a. The drying out of the leather cups 
standstill of the compressor or in conseq 
notion in the lubrication of the plunger 


c. The uncorrect 
bent Collars or the 
owing to the work Of 
an untightened setti 


and longitudinal flow 


Iston 


e. 'The wearing out of the cups (if they are m 
operation for a time surpassing the warranted servi 
life), etc. 


If the cups are in a satisfactory condition, it mean 
in regular shape, a uniform height of collars, an un- 
damaged surface ? their shape is not conical, i.e. the 
Inner - opening is not widened to the upside and the cups 
are . not hardened, it is possible to use them again. If 
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J 


J 


% 


J 




J 



so,. they are being divided into the . solution of glycerine 
in-water for 1 - 1 1 /S hours, in order to gfet 'them sorted 
in a - disassembled form and they are put up in the cyixnde 
again (see charter "The disassembling; qf some main -parts 
of'"ther r coiT!prassor in operation" Chapter VII, B). In- 
such a case, if is not compulsory to put the cups in the: 
former place. ’,j 

Before putting up the cylinder with the ihserteci cues, 
but with the nuts not yet tightened, on its place, it 
has to be set for soaking - as usually for 11/2 - 2 how 
-into the solution of glycerine in water. 


In this way, used leather cups may serve si 
reestablishment for a number of further hours 
work. In' the negative case, spare leather cu- 
be used. For the exchange of leather cups, th 


b o dy o n 


assembling. If the joints of me coiiecoO.f o_ 
pressor to the cylinder heads are not sufficiently nsr- 
metical, or. if the packing of : the valves is ncx enouye 
hermetical, these occurences may be found out by me 
appearance of bubbles from below of the place ox set 
parts, clearly visible in the; water of the cooler- "-..e 
threaded joints of the circulation are checked as f • 
their hermeticality is concerned by whitening the J oiru "X 
with sosfb water in order to producp bubbles if the oxygen 
leaks out. 

It happens some times that during the work of the com- 
pressor, there is a whistling noticeable xn the s tuning 
box of thef driving shaft (Fig. 16, 5). This is a prooi 
that the leather cup of the stuffing box (5) dried out 
and works Rubricated. To remove this deficiency,^ it is 
necessary to; unscrew the flange ( 18 ) during the worn of 
the compressor, and to spray the cups by a squixt with ^ 
n Q _i n.wster solution. The leather cups will 


. 8 I i . vj •. 
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8. The work of the valves must be watched. If the 
work of the' valves is normal, the pipes of the expellin 
collector should he uniformly heated, and this is possi 
to verify when the lid of the ' water cooler is removed. % 
The irregularity of the sucking valve causes a drop in 

the output of the compressor,, an unsteady reading on th 

* 

manometer with an agitation of its arrows, and an inert a 
of the temperature of the cylinder head .and of the col- 
lector pipe's. Apart from that, the readings of the ex- 
pelling manometer may lag behind the readings of the 
suckings manometer, that means that the pressure drop 
of the sucking branch during the re pumping -operation 
will be more quick than the pressure increase of the 
expelling side. This may happen as well at casual loca 


logging ir 


j remov 


/adve is irregularly 


cons: 


and the unstableness o 


If it is impossib 
t is necessary to . e 


9. -Check periodically the output of tne comp: 

This test is to be done by a precise time rneasur 

* \ 

of the pumping over of the contents of one cjf-in 
40 litres to anotherone. The test will- be done 
| variations : 

i a. At the starting pressure of 80 atmosphere 
;! both cylinders and at a finishing pressure in'th 
i, ders being filled of 120 atmospheres. The jtiLine 
0 pumping, over the oxygen must not be longer ;than 
j ; 24 ' seconds. ' 
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At a starting pressure of 100' atmospheres in b; 
rs ;and at a finishing pressure in- the cylinder 
‘tiled of 150 atmospheres. The time for pumpin 
•gen over must not be longer than 3 minutes. 


groups of cylinders are to be 
-of which do not differ much in 
ores sure in both cylinders is 


'or this test thos 
on , the manometer 
v readings if the 


Watch the movements of the manometers 
them, to each other when the pressur 

or with the duplic 


ana compare 
gro'up is mutually equalized, 
manometer of the feeding and 
manometers are to be exchange 


from tinx 


ay in 


closing of the 
the outlet tin/ 
vigorously by 


3. The standstill of the comp 


otaoressor ope 


If a break : 
last longer th 


e c ompr e 


•still, in order to avoid trouD.le ac a -Latex .i. t. 
preparation for the standstill comprises in summer as 
we ill as in winter season, supposed that the sta tJ.on 
stored in a heated room, the following precautions. 

a, jf the leather cups were found during the worKxr 
time in a satisfactory condition, it i s recommenced to 
release before the pstands till of the compressor tip. P- 
sure, loosen the' leather cups and let the compressor 
an idle run for 10 -.15 minutes in order to have 
'.cups soaked. The tups are not to be retightened, oeca. 



will be done before the following 


compressor. . 

b. Let out the coolin, 


•om the compressc 


Let out the gathered water in the trou; 
pipe and rub the trough dry. 

Remove the water cooler and rub it th 


he water cooler 


oper 


during 


H0C0SSQX > y v '0 0,1 buOC 
for inspection, cle 


When disas 


How 


taken off in order to pou 
probing the cylinders 
tightening of the nuts 01 
occurs. The lid is being 
handwheels, holding the lid 
While the station is on mov 
place in order to prevent s 
cooler. 


ameter , tor axe 

the collector when a lea: 
removed alter unscrewing 
dv of the coo 


HHHl 

m 
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When reestablishing the body on its place, it is neces 
sary to verify that the bottom ring of the body is pla 
on the full width of the rubber washer. 'The body must 
be evenly tightened in order to secure a firm fitxing 
the cooler to the crankcase „ 


embling and reassembling of the valves o 


head 


,d spann 


ovement of the vaive neau v-ui - 

r, and the valve is oe xng tukfm out. 

of the valve is done in the inverted ora 
ling valve is being disassembled xn tne ^ 
■: the locking distance-ring and then the 

l the valve are being taken 
the inverted ore 


,he spring 

is being reassembled in 
The disassembling and reassembling of tne egl- ' - 

, cylinders - are being removed from the crankcase, < 
>mpressor and disassembled in the following way. 

: The sliding nuts of the . collector are being up-. 

5 d arid b^nt away: from thelcylinder heads together 
t-ho tv? ru= « and n-s Doles a little sidewards and down 
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o Hector i 


-upxxng nux oi the leather cups is being 
>ne turn about by a special round wrench 
> of a socket wrench the nuts, which are 
‘lange of the cylinders to the c r an 1 ; c a s e 
r od and the cylinder is being taken out 
in the crankcase. If it is impossible 
nder out of its bung hole by hand, a sp 
e set up and the cylinder is to be pull 
help of a nut, screwed on through the c 


the 


buna 


■rwarci 


rea 


consi 


necessary number oi spare cups is taken ana successively 
always for each cylinder a few pieces at a time, are 
being dipped for 2-3 minutes into the glycerine-in-: 
water solution. Afterwards one of the cups is taken out 
immersed 1 into glycerine, and put on the end of the : 
pusher and is driven into the bushing up to the edge. 

Care must be taken: that the edge of thp exterior collar , 
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"hp. f 5 T\0! , r i Q of fils control panel wx tn . 

The upper brass packing ring (Fig. 
brine , is lowered and. the lirsi 1 - a 
.nto the cylinder through the specia' 
In a simple way , also the remains 
iT't.ed into the cylinder. 


Eountm, 


t them into 


•ead cups may not be inserted and are ox 
Before the cylinders are mounted on ti.e 
ire dipped together with their cups - so 
-5 with loosened coupling nuts, f 


into 


mounted on the 
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strokes of the hand | Care must be taken not to damage 
the washer. 

The channels of pie pump are being rinsed through the! 
openings being in operation, closed by nipples and pit: :s. 

The assembling of the = pump is being done in the inv ■ ■ si- 
ted order. • 

During the work, a tightening or an exchange of the 
stuffing boxes of the rotors of the pump may be necessary. 
For this purpose a full disassembling of the pump is not 
required. It is only necessary to remove the cast iron 
lid of the pump, to disengage the impulse sender of the 
tachometer, to unscrew and remove the driven ges.ro of the 
pump,- and after this is done , to tighten the nuts of the • 
stuffing boxes or to perform the required exchange 

The leakage through the stuffing box of the water-gly- 
cerine pump may be the cause of spilling of tr ■- -~lyc rine- 
in-water, solution into the cranfcase, the lubricant oozing 
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through, the stuffing boxes of the pump and penetrating 
into the crankcase because of insufficient tightening of 
the bodjjr ox‘ the pump. This state of things may be shown 
by -an excessive decrease of the glyeerine--in-water solu- 
tion quantity in the chamber, while- the supply of glyce- 
rine in the crankcase is simultaneously increasing. 


One of the reasons of the running of the solution c 
glycerine in water from the crankcase may be a leakage 
from below the brass lid of the glycerine-in-water sol 
tion pump in consequence of tightness disturbing, The 
lid is closely fitted to the body and apart of this; : 
may be packed with a chirurgical silk thread. 


The. thread must b 
twisted into two str 
on the outer outline 


The lid and the : 
lamaging the thread 


is valve is chc 
ought to itsell 


-ana 


cation pressure line 
those valves is clone 


ewr 


ating 


tion of 


embling and regu: 


compressor 


The "safety valve is regulated and sealed by 
facturer, so that it is not recommended to 
disassemble it unless absolutely necessary. During the 
work of the . compressor , however, failures of the safety 
valve for any reason are possible. So for instance: t. 
chocking up of the valve, the wearing out or the cPumui 
out of the ebonite cushion (11 - 05) may lead to an un- 
tight fitting of the cushion to the valve seat (11 - r 1 
and consequently to a smaller or considerable leakage 
oxygen into the sucking main line,- This may be shown b, 


remove ar 
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a strong warming, up of the outletting pipe of the s.af - by) 
valve. The untightness or damage of the diaphragm (11 - 
10) enables the leakage of, oxygen through the checking 
opening of the cap oi; the, valve (11 - 15). An uncorrect 
regulation of the spring; or a strong chocking up of the 

filter may be the reason for a higher., pressure of the 
by-oass valve. 


The sax ety valve is being disassembled 
order (Fig. 35): 


:.he followin; 


a. Unscrew the sliding; nuts of the expelling 
sucking main lines. 


b. 

Unscrew 

' the lr 

vole nu' 

t (11 - 

16 ) and 

unsc r 

cap of 

the 

val 

ve (11 

- 15) 

having 

remove 

a 

the s 

c. 

Take 

ou 

t the / 

spring 

(11 - 1 

4) wit 

h 

the u 

12 ) anc 

l low 

r er 

( 11 - ] 

LI) was 

sher. 




d. 

Unsc 

rew 

the el 

.amp (11 - 13) 

earef 

ul 

-iy 4 s 


v/i tie 


diaphragm, and the valve with the cushion and regyuln tine 
screw. 

e* If necessary, unscrew the body of 'the filter ; (1. | 

) or the seat, oi toe valve (11 — 01 ) s flxc/Lv ~ . ‘-.q, 

of the valve (11 - 01) cf the crankcase of tin re. an r .r,: 

The reassembling is done after the removal oi defi- 
ciencies and degreasing in the inverted order, lie •>- 
greasing is being done according to the instinct ions : fo 
aegreasing it z,s recommended to degrease the valve v/i tit 
toe pressed in ebonite cushion with high-octane petrol 

of the brand "GALOSH fi , 

t ; : 

The regulation of the valve is done by mgradual ■ turd 
nihg of the cap of the valve (11 ~ 15) which is .squeezing 
the spring. The cap is turned when the valve is not 
under pressure. After each turn a pressure test is to be 
done. As the cap is tightened, the starting pressure of 
the passage of oxygen ' through the valve is increased. 

As. so on as, the required pressure of the passage of - 
°xygen (165 ^ 175 atmospheres) is attained, the cap of -ji r - 
valve is fixed by the lock nut (11 - 16) and the safety 
valve is finally tested according to the method, indi caved 
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in the Chapter "Test of the safety valve" (Section VII, 
While doing so the sucking pressure has to be regulated 
within the limits of 70 - 110 atmospheres. 


U-05 

lucr/o# 

H'02 . — 


11-09 Washer 
11-10 Diaphragm 
11-11 lower washer 
11-12 Upper washer 
11-13 ; Clamp 
11-14 Spring 
11-15 Cap of the valv 
11-16 Lock hut 


il-01 Body, 

ilf02 Valve seat ; 

ll'ppi Regulating screw 
11' "p Bushing 

j'^-05 Cushion of the valve 
ill— 06 Body of the filter 
p|p07; -Filter, screen ; 

§3fQ8 Regulating washer 
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roia 


Removal of the compressor 


to remove the compressor trom ixs 
routine repair or the exchange ox 
rods, bearings) is required or xx 
through from under the bottom, Bo 
: compressor all pipelines die tvo 
.se sender of the tachometer is to 
.s to be disengaged (in order to d 
compressor, the cast-iron coo 
ewed from the side of the com 
f the removable hinge is being, urur 
nuts of the bolts, which fix the cc 
. ^ nns^wed. When the compress 


unsc 


out 


non 


The disassembling oi u® ^ 
aile the compressor is remov 
aspect the condition of the 
f the clutch or of the f oste 
orks for a long time, the pv 


net ions wit 
i tv of cont 


holes. In tnis case — „ ■ 

wails of the openings with the metal 
eluded. I This may ; be a couse iO. ! '- n ^ 
oor is working. In order to disasse 
nuts are unscrewed, Which ere no lair 
of the • clutch (41, p-g- 8) to the C] 

being removed together wdth th^ >=ha, 
with the* driving disc of the elastx 

from all the six pins, and the driv 

remains with its pins on the cranks 

also simultaneously put on all the 

The exchange of the stun ing bos 
:is performed without- demounting, the 
C 4 .W. .Ai«n«q of the universal joints 


imultaneou; 
the clutch 
clutch is 





me or 


The disassembling of the dehumidifier and the 
from its place is being performed especially whe 
SILICA GEL is being changed. The disassembling 
place -when there is no pressure in the cireulati 
following order: 


upper nec 


e wrencn 


oosened 


wren 


crewed with the wrenc 


through the dehumidifier 


d. The upper (outlet 
loosened with the . wrench 


e. The bolts on the collars, holding the' dehumidif ier 
to the frame of the control panel are being unscrewed 
with the wrench "17", the dehumidifier is being taken out 
upwards. Doing so, care must be taken that: the dehum idi- 
f ier does not slide downwards, and does not damage the 
outletting valve - the weight of the dehumidifier, charge j 
with SILICA GEL is approximately 25 kg. 


f . The loosened outlet socket of the dehumjidifier : 
unscrewed by hand. The Silica Gel is strewn -put of th 
dehumidifier into a clean vessel (for subsequent recon- 
ditioning). It is recommended to tap on the cylinder, 
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while . strewipg the Silica jgel' out, ih order 
Silica gel shoots out freely and does not g 
the' •; walls. j 


The disassembling of the ceramic niter, is • 
the, ceramic barrel is exchanged, when the flit 
fit tightly to the body and. in other exception 
The disassembling may be performed in a 
shop after the filter has been removed ' 

To do so, the pipes of the oxygen circulation 
disengaged from the filter and the collar and 
.bolts, which fasten the body to the wall bract 
unscrewed. The unscrewing of the plug as wei. 
tightening of the washer ox the body mop c " 
pressing with special box spanner with a diarm 
approximately 55. m/m. An extension is useu w 
spanner. As an extension any pipe of the ien, 
less than one meter may be used. 


ina. 


When, screwing m the plug, ir ic ^ — c^.. 
,he washer with the solution of giy cerine 
■rder to decrease the friction in the wash; 
ilso make the tightening easier. 


work of the drive and the 


sw: 


work of the compressor, it is 
> power distributing gear box and the 
: rhytmically without strange noises ■ 
mating. : The temperature is being con 
,nd the temperature must not exceed & 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 







Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


A 


A 



"\ 

/ 


A 




A 




A 


/ 


A 



tigrade. In the case *of an excessive rise tempera- 
= of the reducing gear and of the power -distribution s 
’ ijox, the work of the station has to be stopped for 
ir' cooling down o The supply of lubricant in the body 
the reducing gear must be controlled, as well as 
ings of the universal joints. The space of tne j/Wer 
tri-buting box is filled with lubricant from t//trans~ 
sion gear box through an opening of the joigi/ig flange, 
ref ore it is necessary to pour the lubrjgnptt directly 
o the compound box. A mixture of “10 l! ( we 

) and 50% S01ID0L "L" (grease lubple/C) is being 
red into the reducing gear. Tiyiigde. of tractor on 1 ..; 
the "NIGH0L" brand is permitted/' The lubricant is 
ng- poured through a plug righthand side n the 

.ucing gear up to the led’eiydf the plug. Tne cap«ui ty 
the oil-reservoir i /l, (/kilograms. After every sO - 
hours of work of tbe/4ducing gear the lubricant suppl? 
tc be completed i Xtie exchange oi the lubricant. io 
n P norformed in: .the following periods: in new engines 


ubrxcant 


The. universal joxncs are inoiie. 
ant "SOLIDOL." by means of a truck 
pecial lubricators on the joints, 
s completed every 20 wording hour 


The supply 
of the driv 


1. Starting of the compressor 


tart the compre 
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’ order to switch the compressor out, it is neces 
to disengage the clutch pedal, to push the handle of 
lever for switching in the compressor in the directio 
from yourself, and to let the pedal loose. The switc 
ih and the switching out of the compressor may be onl 
done from the driver s cabin as soon as t|ie respectiv 
signal was given from the compressor compartment (the 
green lamp means to clutch in the compressor, the red 
lanip - stop the compressor). £>nly in cases of emerge 
it is possible to stop the compressor by pressing low 
the push button "Stop the motor" on the control panel 


The disassembling of the main part 


A full or partial disassembling may be 
at the appearance of any deficiency in th 
strange knocks, vibration and strikes of 
overheating of the body of the reducing g 
power distributing box, unremovable leaks 


.ova 


from c arc an 


removal of the 


owin 


a. Four bolts of the flange of "the eolla 
ide of the power distributing box) are be in 
t>. The flexible shaft is shifted forward 
ards, and is being taken out of the split f 
niversal joint, which is fastened to the ash 


Removal of the rear cardan shaft 


The removal of the rear cardan 
in the following order: 


shaft is be in. 


a. The cast-iron cooler with its wall is being un- 
screwed from the. side of : the compressor . 

b. Six bolts of the flange of the removable joint 
(on the shaft of the compressor) are being unscrewed fro' 
the compressor compartment of the body. 
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c. The rear end of the shaft with the joint are being 
lower ed ; into the oval cut out in the body wall, 

d. The shank bolt on the shaft of the compressor is 
being unscrewed and the flange taken off, 

. e. The rear end of the shaft .is being supported ar-: 
is . shifted towards the compressor until the front enf of 
the shaft gets out of the splits of the universal joint 
on the reducing gear, ■ ■ 

fo ■ The front end is being lowered down, and the shaft 
taken out of the engine from below. 


the universal joints 


ssembling of the universal 
following order: 


a. The covering of the universal joints, n 
waterproof fabric, are being unscrewed and shi 

b. The casing of the joints is being disaj 

c. The shank bolt of the joints is being i 


The assembling of the shaft is being done in toe in- 
verted order. It is, however, to be borne in raj nd, tne.t 
the forks on the universal joints have to be placed ootn 
in one level. 

To secure a regular position of the forks, xt is ne- 
cessary that the special marks, engraved on the eesjn-s 
and the forks of the joints, coincide. In order to oe 
able tor follow these marks, it is recommended to remove 
the* waterproof fabric covering the joints before assem- 
bling the shaft, to put them on the shaft and after having 
set up the shaft, to* fasten it on the flange of the casing 

of the joint. , g! 

7. The removal of the reducing gear of the drive. 

In order to remove the reducing gear,, it is necessary 

to disengage the front cardan shaft and to unscrew fours 
bolts, which hold fast the reducing gear to the wall 
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bracket. it is nece ssary to disengage' the rear cards® 
shaft while removing the reducing gear, since the frqii 
end of the shaft freely leaves the splines of the fort: 
of the universal joint. 


Routine work 


When using the station, strict rules - as given below 
are to be followed. 


Compressor 


The lubrication jwith 


me 


The main necks and the neck 
the crankshafts and of the cro 


e connectir 


:ie connecting rod 


The mark of the glycerine to bo used is 
iistilled glycerine with an anticorrosive , 
sisting of 2 % potassium chromate (Kp Cr 0. 
■odium hydroxide (NaOH) of the 
’he quantity of the poured frlyc 
evel of the poured in glycerin 
becking marks' of the inspeetio 
he filling is done through an opening cove 


ndow o 


During the work of the station, the glycerine in the 
crankcase is getting wet, it is therefore recommended to 
pour out the glycerine after 75 working hours and to 
change it by new glycerine. 

NOTE: 

The poured out glycerine may be used for the prepara- 
tion of the' glycerine -in-water solution, having passed it 
through a filter and ascertained the percentage- of moisture 

2. The 'lubrication with the glycerine -in-water solu- 
tion: • 

.The leather cups, the plunger pistons and the stuffing 
box of the- 'driving 1 shaft are being lubricated with the 
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solution: of glycerine -in-water. This solution consists 
of 20& of glycerine [diluted in distilled: water. The 
solution is filled in through an opening covered by- a 
plug 37 (Fig. 9) of the glycerine-in-wpter solution chamber 
on the righthand! side of - the crankcase up to the level of 
the plug. The capacity of this chamber is 1,25 litres. 

The refilling of this solution depends on the leakage and 
evaporation (at normal work it is necessary to add not 1 
more than 250 grammes after a four hours Vork of the com- 
pressor). 


After 50 - 70 hours of work it is necessary to wash 
through the chambers and the filter with water and for 
this reason the filter 28 and the plugs 35 (Fig, 9) on- 
front wall of the compressor are being unscrewed. 


haft 


The stuffing box of the drivin, 
some kind of ’Whistling" occurs, i: 
drying - out of the stuffing box. , 


n consequence ol 
In order to do so 


me and 


olution o 


ixture of 507 of truck oil AVTC 
rease lubricant SOLIDOL brand 


oran 


With this mixture the gears of the reducing 
lubricated. The weight of the filled . lubricar 
kilos. The filling is done through the fillir 
the righthand side of the reducing gear. The 
to be refilled after 20 - 25 working hours. 


During “bho Dirsi 100 hburs of* work* tug lubricun c io 
being exchanged: after every "20 - 25 hours 5 furthei on, 
only after every 100 hours of work of the reducing gear, 
While changing the lubricant, the body of the reducing 
gear is being washed through with paraffin oil. The Uo- 
of tractor oil of the NIGHOL brand is permitted. 

' ,2. * Grease lubricant SOLIDOL. t 

[, Four points are to be lubricated wifh this lubricant 
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The lubrication is done by a grease :gun through an es- 
pecially designed lubricator. The quantity of the greefse, 
charged in is 0,25 kilos per lubricated point.- The lu~j 
bricant is being refilled after each 20 hours of work of" 
the drive. 


. NOTE: 

The inner space of the power distributing bo: 
nec ted .with the gear box of the truck through t 
in the flange, and when filling the gear box v/i 
cant, the power distributing box is also being 
It is therefore not necessary to pour the lubri 
the power distributing box. 


lubricant 


The fillin 


;rucxxon: 


done in accoraance ' 
txmck through a spe 
among the equipment 


unne 


>ri canx 


or iuor 


100 then the 


out o 


unscrew 0110 sroor out oj_ no nu u, ^ ^ ~ 

of lubricant on the thread and turn several txi-.* 
arbor in the nut, in order to spread the lubri n 
on the surface of the thread. Afterwards, put 
of the valve on. its place. It is necessary x.o 
the thread of the arbor after 50 working hours 
station. It is strictly forbidden to use any 
of lubricant, except of the one supplied for th 
in the equipment of the station. Below are ind 
+V10 eh q-pao t.ori sties and the technology of it..-- p 


Physical and chemical chara 
proof lubricant on the basis o 
rephtalate resin: 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 






Sanitized Copy Approved for Release 2011/02/09 : CIA-RDP82-00038R001400160001-0 


1- Specific weight at a temperature of 20° Centi- 
grade 1,2857. 

2. Colour: light cinnamon. 

3. ' The lubricant is transparent. 

4. The lubricant is soluble in alcphol, benzol, ace to 

ne and water. | 

5. Relative viscosity of the 10% solution in alcohol 
it a temperature' of 20° Centigrade is 1,3. 

6. Acid value 1,7. 

7. Saponification number 122. 

8. The lubricant is stable at a temperature of 20° 
Centigrade. 

The technology of the production of the oxy. yii* 'iron: 
lubricant : 

100 parts of glycerine by weight 'end if parte o'' phial 
anhydrite are being heated and stirred in an aluminium 
or cast-iron enameled bottle for sir hours, . . - v 

nature of 240 Centigrade and for the same tiro at 
'temperature of 250° - 253° Centigrade. Durin t thin pro - 
c e dure, approximately 20 weigirt parts- of the rate- cf 
Pilate with a disagreable smell are driven away Th- 
distilate gets condenser’ with the help of a di r : s ' >n- 
denser and is being collected into a receive: 

During the reaction, the production of a.orolain trust 
be watched arid it is necessary to keep this s' « - op t 
of the sphere of reaction by having it absorbed ay ammo- 
nia or another absorber. During the reaction, the per- 
ceptible rise of the viscosity of the solution under re- 
action as well as the changing of its colour into light 
cinnamon is to be watched. 

The acidity value drops to 2-3, which togetner with 
the change of the viscosity may serve as a method for 
the checking of the regular course of the reaction. After 
the lapse of the above mentioned time, the reaction is 
to be broken up. The cooled down transparent lubricant, 
is to be poured into a collector, it is to be analyzed 
and used according to instructions. The output -of the 
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lubricant equals to 86 - 92% of the weight of the 
ne* In order to get a neutral lubricant ? a small 
of urea (acidity value 0,3 - 0,'5) is to be added. 

The filling with water. 

The water cooler of the compressor. 

The capacity of the water cooler of the ccmpre; 
'0 , 5 litres. The filling is being done while the ( 
the cooler is removed. Should the temperature of 
water exceed 50° Centigrade, it is recommended to 
out the water and exchange it against fresh u • 


water is being let out ir 


; lefthand side of the code 
1. The refilling of the rife 


The refilling of the 
?'p working hours of the- 
be ing filled with Silic 
npcity of the dehumidif 
'Silica gel are provided 
tains one refill of the 
are fitted with a he nine 
gel of the standard qua 
may be filled right awn 
be- reconditioned and US 
fier. The Silica gel i 


ch station 
difier. % 

1 i ?* y o T[(J 

' -f- V , A .j 


dinp,ioyea ; 

g>..; % i 


riexu ine bmea pui is oomg sc eonain on,:u ou .. i. n 
and degreased zinc coated sheet iron., The layer- eg 
Silica gel must not exceed 2 Centimeters. T'h 3 gsc;.||jdi-- 
tioning is to be done for four hours at a temperature o 
180 - 200 Centigrade in a dessicator with a hooded -dryix 
even, on a charcoal or an electric heater etc. It is 
necessary to care that the Silica gel does not get in 
contact with smoke and does not get soiled by caustic 
substances. After the reconditioning, it is recommendec 
to sift the Silica gel through a screen sieve with a ma: 
width of 2,5 - 3 m/m. The reconditioned Silica gel is i 
be | filled immediately into the dehumidifier or strewn 
into jars with a hermetical sealing in order to prevent 
its moistening on the open air. 
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lubricant equals to 86 - 92% of the weight of the glyceri- 
ne. In order to get a neutral lubricant, a small quant it; 
of urea (acidity value 0,3 - 0,5) is to be added. 

The filling with water. 

The water cooler of the compressor. 

The capacity of the water cooler of the compressor is 
5,5 litres. The filling is being done while the lid ox 
the cooler is removed. Should the temperature of tne 
water exceed 50° Centigrade, it is recommended to oour 
out the water and exchange it against fresh water, -uie 
water is being let out into a bucket through a cool: on 
the lefthand side of the cooler. 

1. , 'The refilling of the dehumidifier - 

The refilling of the dehumidifier is being 3 - 

23 working hours of the compressor, hr dshdmiofih :r - 
hcing filled with Silicg gel of the mark "KS***. o:t oa- 
oacity of the dehumidifier if 3,8 litres, hoc . - 

Silica gel are orovi dod for each creation one. so...., .m- 


tains one rex ill cu tne oenu 
are fitted with a hermetical 
gel of the standard quality, 
may be filled right away, 1 
be reconditioned and used eg 
flora The Silica gel is bci 
and degreased sine coateu ot 


.mp 2 oy e d 


'.onaixion; 


sheet iron, i 

Silica gel musx not exceed 2 Centimeters. The r:-cov..u - 
tioning is to be done for four hours at a teupej. 

180 - 200 Centigrade in a dessicator with a hooded drying 
oven, on a charcoal or an electric heater etc. u ts 
necessary to care that the ni’lica gex doe^ not CJ .-t 
contact with smoke and does not get soiled by caustic 
substances. After the reconditioning, it is recommendsu 
to sift the Silica gel through a screen sieve with a mash 
width of 2,5 - 3 m/m. The reconditioned Silica gel is to 
be filled immediately into the dehumidifier or strewn 
into gjars with a hermetical sealing in order to prevent 
its moistening on the open air. 


dessicator wild a hooded drying 


1 

I 
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' 2, The blowing • through of the ceramic filter. 

In the run of time, the outside surface of the c 
filter may get clogged up by Silica gel particles, 
consequence of which the passing of oxygen through 
filter is rendered more difficult and the whole re' 
in -the circulation of oxygen is increased. In ord< 
remove this chocking up, it is necessary to blow t! 
filter through periodically by an inverse oxygen x . 

This blowing through is done with the compressor 
without disassembling the filter, but witu tne iru 


disengaged 


in the following order: 


Close all va 
Open the val 


Unscrew 


•f W o q ] •> n i n ■ 


nicifier and beni: the rertgj pip# ' : 

.. little sidewards. 

. 4. Open slowly the expelling (upper; nop' -• 

group to which the o-wneci cylinder oeioggo, 

With this arrangement rhm oxygen • t m. ' '■ " 
the cylinder through the ■ ' xxf ■ : •" 
ceramic filter ip the inverse : erci:.on. :ne 
ceramic filter will get • ' ’ • • °T hro >. ion ,v 

The blowing is to be done tor -t) -- .1 ; >mt ! ■■■■■ ■■ ■ ■' 

wards close the valves o.nP connect ;tgam tne **' 

to the dehumidifier. 

Although the pressure ha;? no influence on tnu 1 

through, it is re c omme nue d to pci i (U j-u tne 
a low pressure ox 30 - 30 atmospherc5S. 

It is necessary to blow the filter through ui.te± 

60 working hours of the compressor. 

The checking of the condition and the cleaning of the 
filter. 

1.5 -The oxygen filter on the sucking main- lint;. 
After every 50 working hours of the station, it is 


onnecx 



if 

m 


n 


n 

'ii 
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necessary to clean the filter and to blow it thro^. . 

• for this burnose it is necessary to unscrew t,.e sm-fe 
;. t or the shank of the sucking collector, to ben. away 
th. socket and to take out the filter of its bung hole 
in'” the shank (Fig. 3, 11). After' the cleaning and 
blowing through, degrease the filter, put it on it., pl-o. 
and tighten the sliding nut of the shank. 

2. The oxygen filter on the inlet socket of 
safety valve. 

The checking, cleaning and blowing through of this 
■enter is to be done after every 50 working nour„ .... th. 
station, and in order to do so, the valve is n 

screwed with the help of screwdriver out o. i .... ... 

the expelling socket O ' the valve. Before enu, -■■ 
back on its place, the filter has to be cans.-.— ^ 

3, The filter for the solution ox 
an the sucking line of t|e pun? for tnxs 

^ - .. O ■ "• p " 

This filter is connected to tne 

is screwed into tne ha <.cn v - -- ^ ; v 

c , Trw order to blow it throuni., - . 

r g .. Kcdoroinna uhsc rov’so '■ us 

unscrew the filcer, 

one disengaged the sucking pipe- 


The filter is to he was 
ter after 50 - 70 world n 


-t hour 


The glycerine filter (30, i » 

■The filter is fixed on the sucking line 

pine pump (within the body of tne pump). — 

take the filter out, xt .0 .tu -- „ cg3 t-iroR 

' w _ nder of the tachometer, remove the -r 

impulse sendee of the pump, to 

lid of the pump ana the arxu fe o , t * the 

-inrv of the two screws, iasxenin 0 xa- 
loosen the wire -Lock Ox ohc me ntioned 

_ ,, , -o n + pr qnd to unscrew the screw - 

'“Sr t filter' is to be washed through with clean 

distilled water. . 

a. checking and washing through of the fHv« - - 
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be done not later than after 50 - 70 working hours of the 
compressor. j 

The exchange and reestablishment of leather cups. f 

The exchange of the cups is to be performed when they jj 
are causing an irreparable leakage of oxygen in eonse- 
Cue nee of their wearing out (having worked for a longer 
period than warranted, i.e., more than. 50 hours) , in con- 
sequence of their irregular fixing into the cylinder or 
of unsufficient greasing or overheating of the compressor 

NOTE: 

1. The order of talcing the leather cups out or a he 
cylinder and their fixing in their place is thoroughly 
described in Chapter VII, C of this booklet. 


2. When putting the cylinder 


its place, it 


cessary to check properly the plunger piston 
the cleanliness of its working surface is coi 
-;ell as the absence of scratches, scare, nov 
which mav cause an irreparable leakage of ox; 
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